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(57)Abstract: 

PURPOSE: To provide an electronic element which can be operated at high 
speed and integrated at ultrahigh densityto provide its integrated electronic 
element and to provide a usage method which is suitable of the elements. 
CONSTITUTION; A rotary body 21 having molecules or functional groups which 
come to an excitation state by being irradiated with either electromagnetic waves 
or a charged particle beam is arranged on a substrate 23 so as to be 
rotatableand at least one out of stationary bodies 22a to 22d having molecules or 
function groups which receive at least one out of energy and electrons from the 



rotary body 21 is arranged near the rotary body 21 . 

CLAIMS 

[Claim(s)] 

[Claim 1]An electronic device comprising: 

A solid of revolution which has a molecule or a functional team which will be in an 
excitation state by irradiating with either electromagnetic waves or a charged 
particle beam on a substrateand has been arranged pivotable on a substrate. 
A stillness object which has a molecule or a functional team which is stationed 
near [ solid of revolution / one or more ] thisand receives either [ at least | energy 
or an electron from this solid of revolution. 

[Claim 2|The electronic device according to claim 1 wherein said solid of 
revolution has several functional teams where irradiation energies used as an 
excitation state differ mutually. 

[Claim 3]Ciaim 1 wherein the shaft orientations of the axis of rotation of said solid 
of revolution correspond with a normal line direction of said substrateor an 
electronic device of two given in any 1 clause. 

[Claim 4jAn electronic device of Claims 1-3wherein said solid of revoiution 
combines a functional team which will be in an excitation state by irradiating a 
rotation parent with either electromagnetic waves or a charged particle beam 
given in any 1 clause, 

[Claim 5|The electronic device according to claim 4wherein said rotation parent is 
a structural isomer from which structure changes by irradiating with either 
electromagnetic waves or a charged particle beam. 
[Claim 6|An electronic device of Claims 1-3wherein said stillness object 
combines with a stillness parent a functional team which receives either [ at 
least | energy or an electron from said solid of revolution given in any 1 clause. 
[Claim 7jAn electronic device of Claims 1-3 constituting said solid of revolution 



and a base material which supports this solid of revolution by one molecule given 
in any 1 clause. 

[Claim 8]The electronic device according to claim 7 having used said solid of 
revolution as a complexand making the axis of rotation of this solid of revolution 
into two Sigands to a central metal of said complex. 

[Claim 93Ciairns 12 and 3 having considered it as either of the molecule teams 
including a functional team or this functional team combined with a base material 
by two single bonds in said solid of revoiutionand setting the axis of rotation of 
this solid of revolution as these two single bondsor an electronic device of seven 
given in any 1 clause. 

[Claim 10]An electronic device of Claims 1-3wherein said solid of revolution 
combines a functional team which will be in an excitation state by irradiating with 
either electromagnetic waves or a charged particle beam a molecule which has a 
spherical shell given in any 1 clause. 

[Claim 11|An electronic device of Claims 1-10 having arranged said stillness 
object so that it may have fixed orientation from the axis of rotation of plurality 
and said solid of revolution to this solid of revolution in an equidistant positionand 
so that uniformly [ an angle with each of two stillness objects which adjoin this 
axis of rotation mutually to make ] given in any 1 clause. 
[Claim 12]Make said stillness object into any one sort of a molecule to hold [ two 
or more ]a molecular assemblyand the functional team aggregateand a oxidation 
reduction functional team said oxidation reduction functional teamthe 1st 
oxidation reduction functional team which receives either [ at least ] an electron 
or energy from said solid of revolution -- this -- an electronic device of Claims 1- 
1 1 provided with the 2nd oxidation reduction functional team which receives an 
electron from the 1st oxidation reduction functional team given in any 1 clause. 
[Claim 13]An electronic device of Claims 1-11 wherein said stillness object has 
either of the change biopolymeric materials which changed a biopolymeric 
material which has an electron transport functionor its part given in any 1 clause. 
[Claim 14]Claims 12 and 3 constituting said solid of revolutionsaid stillness 



objectand a base material that supports these by one moleculeor an electronic 
device of 1 1 given in any 1 clause. 

[Claim 15]An electronic device of Claims 1-14 having provided a molecule which 
constitutes said electronic deviceand a substituent which causes a specific 
binding in a substrate or an electrodehaving given fixed orientation and having 
arranged said solid of revolution and a stillness object on said substrate or an 
electrode given in any 1 clause. 

[Claim 1 6]The electronic device according to claim 1 Swherein said specific 
binding is any one sort of a hydrophobic bondan ionic bondand the combination 
by Juan Dell Qu Ruska. 

[Claim 17]An electronic device of Claims 1-16 having arranged a component 
which accumulates an electric charge by receiving an electron from this stillness 
objector supplying an electron to this stillness object near [ said ] the stillness 
object given in any 1 clause. 

[Claim 18]An electronic device providing a structure which has a crevice which 
stores at least a part of solid of revolution which consists of a molecule which has 
a spherical shelland supports this solid of revolution pivotable on a substrate or 
an electrode. 

[Claim 19]The electronic device according to claim 18wherein said solid of 
revolution has a molecule or a functional team which will be in an excitation state 
by irradiating with either electromagnetic waves or a charged particle beam. 
[Claim 20]The electronic device according to claim 1 Swherein said crevice is the 
concave surface which carried out selection removal of the atom which 
constitutes said substrate or an electrode. 

[Claim 21]The electronic device according to claim 18wherein said crevice 
arranges and constitutes an annular molecule on said substrate or an electrode. 
[Claim 22]An integration electronic device characterized by making it have the 
orientation where this molecule is constant by adsorption capacity between 
molecules which make a molecule which constitutes an electronic device of 17 
Claims 1-14 or given in any 1 clause stick to a film which consists of a molecule 



which has a hydrophilic group and a hydrophobic groupand constitute said 
electronic device. 

[Claim 23]An integration electronic device arranging two or more electronic 
devices of 17 Claims 1-14 or given in any 1 clause on a substrate or an electrode. 
[Claim 24|An integration electronic device having arranged an electronic device 
of 1 7 Claims 1-14 or given in any 1 clause on an electrode of one or more thin 
Sine stateand providing an electrode of one or more thin line state on this 
electronic device. 

[Claim 25]By controlling orientation of said solid of revolutionsome of energy 
transfer speed or electron transferring rates to a stillness object are made larger 
than movement speed to other stillness objects among two or more stillness 
objects from a solid of revoiutionThis solid of revolution is made into an excitation 
state by irradiating said solid of revolution with either electromagnetic waves or a 
charged particle beam Move this excitation energy or an excitation electron only 
to said some of stillness objectsand this stillness object is made to excite or 
returnThe directions for an electronic device of 24 Claims 1-14 switching when 
only this stillness object performs transfer of an electrode and an electron!? and 
23or given in any 1 clauseor an integration electronic device. 
[Claim 26] By controlling orientation of said solid of revolutionenergy transfer 
speed to some stillness objects is made larger than movement speed to other 
stillness objects among two or more stillness objects from a solid of 
revoiutionThis solid of revolution is made into an excitation state by irradiating 
said solid of revolution with either electromagnetic waves or a charged particle 
beam Move this excitation energy only to said some of stillness objectsand this 
stillness object is excited. [ whether it is returned by only this stillness object's 
changing structure or receiving an electron from an electrodeand ] The directions 
for an electronic device of 24 Claims 1-14 writing in information by either of 
whether pass an electron to an electrode and it oxidizes to it17 and 23or given in 
any 1 clauseor an integration electronic device. 

[Claim 27jlrradiate said stillness object which is carrying out orientation variously 



with electromagnetic waves which carried out polarization controland an electron 
of some stillness objects is excited among said stillness objects. | whether when 
only this stillness object receives an electron from an electrodeit is returned or an 
electron is passed to an electrode and it oxidizes to itand j The directions for an 
electronic device of 24 Claims 1-14 writing in information by either of whether 
structure is changed 17 and 23or given in any 1 clauseor an integration electronic 
device. 

[Claim 28] By adding any one sort of an electric fielda magnetic fieldor the heat to 
said stillness objector irradiating with any one sort of electromagnetic waves or 
the electron beamThe directions for an electronic device of 24 Claims 1-14 
changing an oxidation-reduction potential of said stillness objector either of the 
structuresand writing in information 17 and 23or given in any 1 clauseor an 
integration electronic device. 

[Claim 29|By adding any one sort of an electric fielda magnetic fieldor the heat to 
said stillness objector irradiating with any one sort of electromagnetic waves or 
the electron beamThe directions for an electronic device of 24 Claims 1-14 
eliminating information by changing an oxidation- reduction potential of said 
stillness objector either of the structuresand returning said stillness object to a 
state before writing of information 17 and 23or given in any 1 clauseor an 
integration electronic device. 

[Claim 30] By impressing voltage to inter-electrode [ which sandwiches said 
electronic device / two jor impressing potential to an electrode near [ said } the 
stillness objectan electrode from a stillness object - or an electron being moved 
in the direction of either of the stillness objects from an eiectrodeandThe 
directions for an electronic device of 24 Claims 1-14 eliminating information by 
returning a stillness object of an oxidation state or reduced condition to a state 
before writing of information 17 and 23or given in any 1 clauseor an integration 
electronic device. 

[Claim 31]By impressing voltage to inter-electrode [ which sandwiches said 
electronic device / two ]or impressing potential to an electrode near [ said ] the 



stillness objectan electrode from a stillness object - or an electron being moved 
in the direction of either of the stillness objects from an electrodeandThe 
directions for an electronic device of 24 Claims 1-14 detecting the number of 
stillness objects of an oxidation state or reduced condition with either current or a 
move electron numberand reading information17 and 23or given in any 1 
clauseor an integration electronic device. 

[Claim 32] By controlling orientation of said solid of revolutionan interaction 
between this solid of revolution and some stillness objects is enlargedBy 
detecting either current of a direction which goes to this stillness objecta solid of 
revolutionand other electrodes from a direction which goes to this stillness object 
and other electrodes from an electrodeor an electrodeor its opposite directionor a 
move electron numberThe directions for an electronic device of 22 thru/or 24 
Claims 1-14 detecting redox status or structure of this stillness objectwithout 
changing redox status or structure of this stillness objectand reading 
information 17and given in any 1 clauseor an integration electronic device. 
[Claim 33}By controlling orientation of said solid of revoiutionbetween some 
stillness objects and said solids of revolutionOr an electron transferring rate 
between some stillness objects and an electrode is made larger than an electron 
transferring rate with other stillness objectsThis stillness object is oxidized by 
moving an electron to this stillness object via direct or a solid of revolution from 
an electrodeThe directions for an electronic device of 24 Claims 1-14 detecting a 
number in which oxidation or reduction is possible among stillness objects near 
[ this ] the solid of revolution as current or a move electron number in an 
electrodeand reading information 17 and 23or given in any 1 clauseor an 
integration electronic device. 

[Claim 34] It is made small whetherby controlling orientation of said solid of 
revolutionan interaction between some stillness objects and this solid of 
revolution is made larger than an interaction of other stillness objects and a solid 
of revolutionBy irradiating said stillness object with an energy beamand detecting 
a luminescence action of this stillness object depending on orientation of a solid 



of revolutionThe directions for an electronic device of 24 Claims 1-14 detecting 
redox status or structure of this stillness objectand reading information17 and 
23or given in any 1 ciauseor an integration electronic device. 
[Claim 35]or [ making an interaction between some stillness objects and this solid 
of revolution larger than an interaction of other stillness objects and a solid of 
revolution by controlling orientation of said solid of revolution ] - or it being made 
small andWhen a luminescence action of a solid of revolution changes according 
to redox status or structure of this stillness objectThe directions for an electronic 
device of 24 Claims 1-14 irradiating this solid of revolution with an energy 
beamdetecting a luminescence action of this solid of revolution detecting redox 
status or structure of this stillness objectand reading information 17 and 23or 
given in any 1 ciauseor an integration electronic device. 
[Claim 36]The directions for an electronic device of 35 Claims 2526 and 32 
controlling orientation of this solid of revolution by changing an electric field or a 
magnetic field impressed to said solid of revolution thru/or given in any 1 
ciauseor an integration electronic device. 

[Claim 37]. [ whether said solid of revolution is irradiated with either / at least / 
electromagnetic waves or a charged particle beamand ] By heating this solid of 
revolutionrotate this solid of revolution and further Or temperature of a solid of 
revolution By changing at least one of the wavelength of electromagnetic waves 
with which intensity of a charged particle beam or a directionand a solid of 
revolution with which an electric field or a magnetic fieidand a solid of revolution 
which are impressed to a solid of revolution are irradiated are irradiatedThe 
directions for an electronic device of 35 Claims 2526 and 32 controlling revolving 
speed of this solid of revoiutiongetting to know orientation of a solid of revolution 
in arbitrary timeand controlling orientation of this solid of revolution thru/or given 
in any 1 ciauseor an integration electronic device. 

[Claim 38] Irradiate said solid of revolution with pulse form electromagnetic waves 
or charged particle beamand intensity of this pulseThe directions for an 
electronic device of 35 Claims 2526 and 32 getting to know orientation of this 



solid of revolution from time widthan intervaland a numberand controlling 
orientation of this solid of revolution thru/or given in any 1 clauseor an integration 
electronic device. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[00013 

[Industrial ApplicationjThis invention can operate at high speed 
andmoreoverrelates to super high density at an accumulate electronic deviceits 
integration electronic deviceand those directions for use. 
[0002] 

[Description of the Prior Artjln [ drawing 30 is a sectional view showing the 
rectifier of an MOS structure used for the conventional integrated circuitand ] a 
figurela n type region and 3a n type region and 5 are electrodes a p type region 
and 4p-n junction (p type region 3-n type region 4 junction) is formed among 
these electrodes 6 and 7andas for a p type silicon substrate and 2the rectifying 
characteristic is realizedas for an oxidized silicon filmand 6 and 7. 
[0003]There are semiconductor memory and an optical disc as a storage cell 
used conventionally. In semiconductor memorymanufacture of the thing of 
present 64-megabit DRAM is attainedand this corresponds to the line width of 
about 0.25 micrometer. 

[0004|There are some which are shown in the page 119 of Japanese 4th volume 
of Shizuo Suzuki coilaboration:series [ business report technological-forecasting ] 
opto-elecfronics technology and drawing 3 1 as shown on Heisei 2(1990) January 
20without issuefor example as a magneto-optical disc which performs writing of 
the information by light and read-out As for an auxiliary layer and 13in drawing 
31 1 1 is [ the magnet for record and 15 ] optical lenses an initialization magnet 
and 14 a memory layer and 12. In order to write information in this magneto- 



optica! discdirection of magnetization of the auxiliary layer 12 is first arranged 
with one way with the initialization magnet 13. If it records using the record 
magnet 14 of a low magnetic fieldmoduiating light intensity in an over-writeAt 
both the times of high laser powerthe auxiliary layer 12 and the memory layer 1 1 
become more than Curie temperatureDirection of both magnetization is 
simultaneously reversed to direction of a recording magnetic fieldfor examplein 
record of '1 "only the memory layer 11 becomes more than Curie temperature 
again at the time of low laser powerdirection of the auxiliary layer 12 remains as 
it isand its direction of magnetization of the memory layer 1 1 corresponds with 
direction of the auxiliary layer 12 ("0" is recorded). 
[0005] 

[Problem to be solved by the inventionjSince the rectifier of the conventional 
MOS structure is constituted as mentioned abovein order to raise the memory 
space and computing speed of an integrated circuitthe miniaturization of the 
element itself becomes indispensablebut With the element using siliconan 
electronic mean free path and element size became almost equal with an about 
0.2-micrometer super- minute pattemand there were problems - the 
independency of an element is no longer maintained. Thusit is expected that the 
silicon technology which continues development every day also runs against a 
wail someday in respect of a miniaturizattonand what is an electronic circuit 
element based on a new principleand breaks through a 0.2 above-mentioned 
micrometer wall is called for. 

[0006]Since the conventional magneto-optical disc was constituted as mentioned 
abovein order to produce a track on a substrate also in this casemicro-machining 
is requiredand there were problemssuch as running against the limit of a 
miniaturization like the above. In order for a laser beam to perform read-out of 
information and writingit is necessary to narrow the field of an optical exposure 
butand a limit is among the optical technology which narrows down a laser beam. 
Since preservation of information is controlled by direction of the magnetic field of 
a magnetic filma laser beam strong for magnetic recording is needed. There is a 



fault that the speed which furthermore carries out writing and read-out of 
information!. e.a transfer rateis siowand considering application to a 
telecommunications sectoretc.this is fatal. 

[0007]This invention was made in order to cancel the above problemsand it can 
operate at high speeda ndm oreoverit aims at obtaining an accumulate electronic 
device and its integration electronic device to super high densityand aims at 
providing the directions for use which were further suitable for these elements. 
[0008] 

[Means for solving probiemjThe electronic device concerning invention of Claim 1 
is what has arranged the solid of revolution which has the molecule or functional 
team which will be in an excitation state by irradiating with either of the charged 
particle beamssuch as electromagnetic waves or an electronand ionon a 
substrate pivotableFurthermoreone or more stillness objects which have the 
molecule or functional team which receives either [ at least ] energy or an 
electron from this solid of revolution are arranged near [ solid of revolution J this. 
[0009]The electronic device concerning invention of Claim 2 has several 
functional teams where the irradiation energies with which said solid of revolution 
will be in an excitation state differ mutually. 

[0010jAs for the electronic device concerning invention of Claim 3the shaft 
orientations coincide the axis of rotation of said solid of revolution with the normal 
line direction of said substrate. 

[001 1]The electronic device concerning invention of Claim 4 combines the 
functional team which will be in an excitation state about said solid of revolution 
by irradiating a rotation parent with either of the charged particle beamssuch as 
electromagnetic waves or an electronand ion. 

[001 2] Let an electronic device concerning invention of Claim 5 be a structural 
isomer from which structure changes said rotation parent by irradiating with 
either of the charged particle beamssuch as electromagnetic waves or an 
electronand ion. 

[00l3]An electronic device concerning Invention of Claim 6 combines a functional 



team which receives either [ at least ] energy or an electron from said solid of 
revolution for said stillness object to a stiliness parent. 

[001 4] An electronic device concerning invention of Claim 7 constitutes said solid 
of revolution and a base material which supports this solid of revolution by one 
molecule, 

[OOlSjAn electronic device concerning invention of Claim 8 uses said solid of 
revolution as a complexand makes the axis of rotation of this solid of revolution 
two ligands to a central metal of said complex. 

[0016]An electronic device concerning invention of Claim 9 is made into either of 
the molecule teams including a functional team or this functional team combined 
with a base material by two single bonds in said solid of revolutionand sets the 
axis of rotation of this solid of revolution as these two single bonds. 
[0017]An electronic device concerning invention of Claim 10 combines a 
functional team which will be in an excitation state by irradiating with either 
electromagnetic waves or a charged particle beam a molecule which has a 
spherical shell for said solid of revolution. 

[001 8jAn electronic device concerning invention of Claim 1 1 arranges said 
stillness object so that it may have fixed orientation from the axis of rotation of 
plurality and said solid of revolution to this axis of rotation in an equidistant 
positionand so that uniformly [ an angle with each of two stillness objects which 
adjoin this axis of rotation mutually to make ]. 

[0019]The electronic device concerning invention of Claim 12 makes said 
stillness object any one sort of the molecule to hold [ two or more ]a molecular 
assemblyand the functional team aggregateand a oxidation reduction functional 
team said oxidation reduction functional teamthe 1st oxidation reduction 
functional team which receives either [ at least ] an electron or energy from said 
solid of revolution - this it has the 2nd oxidation reduction functional team 
which receives an electron from the 1st oxidation reduction functional team. 
[0020]The electronic device concerning invention of Claim 13 presupposes that it 
has either of the change biopolymeric materials which changed the biopolymeric 



material which has an electron transport function for said silliness objector its 
part. 

[0021]The electronic device concerning invention of Claim 14 constitutes said 
solid of revoiutionsaid stillness objectand the base material that supports these 
by one molecule. 

[0022jThe electronic device concerning invention of Claim 15 provides the 
molecule which constitutes said electronic deviceand the substituent which 
causes a specific binding in either a substrate or an electrodegives fixed 
orientation and arranges said solid of revolution and a stillness object to either on 
said substrate or an electrode. 

(0023jThe electronic device concerning invention of Claim 16 makes said specific 
binding any one sort of a hydrophobic bondan ionic bondand the combination by 
Juan Dell Qu Ruska. 

[0024]An electronic device concerning invention of Ciaim 17 arranges a 
component which accumulates an electric charge by receiving an electron from 
this stillness objector supplying an electron to this stillness object near [ said ] the 
stillness object. 

[0025]An electronic device concerning invention of Claim 18 provides a structure 
which has a crevice which stores at least a part of solid of revolution which 
becomes either on a substrate or an electrode from a molecule which has a 
spherical shelland supports this solid of revolution pivotabie. 
[0026]An electronic device concerning invention of Ciaim 19 has a molecule or a 
functional team which will be in an excitation statewhen said solid of revolution 
irradiates with either electromagnetic waves or a charged particle beam. 
[0027]An electronic device concerning invention of Claim 20 is made into a 
concave surface which carried out selection removal of the atom which 
constitutes said substrate or an electrode for said crevice. 
[0028]On said substrate or an electrodean electronic device concerning invention 
of Claim 21 arranges an annular moleculeand constitutes said crevice. 
[0029]An integration electronic device concerning invention of Claim 22A 



molecule which constitutes an electronic device of 17 Claims 1-14 or given in any 
1 clause is made to stick to a film which consists of a molecule which has a 
hydrophilic group and a hydrophobic groupand it is made to have the orientation 
where this molecule is constant by adsorption capacity between molecules which 
constitute said electronic device, 

[OOSOjThe integration electronic device concerning Invention of Claim 23 
arranges two or more electronic devices of 17 Claims 1-14 or given in any 1 
clause to either on a substrate or an electrode. 
[0031 ]The integration electronic device concerning invention of Claim 24 
arranges the electronic device of 17 Claims 1-14 or given in any 1 clause on the 
electrode of one or more thin line stateand provides the electrode of one or more 
thin line state on this electronic device. 

[0032]The directions for the electronic device concerning invention of Claim 25or 
an integration electronic deviceBy controlling the orientation of said solid of 
revoiutionsome of energy transfer speed or electron transferring rates to a 
stillness object are made larger than the movement speed to other stillness 
objects among two or more stillness objects from a solid of revolutionThis solid of 
revolution is made into an excitation state by irradiating said solid of revolution 
with either of the charged particle beamssuch as electromagnetic waves or an 
eiectronand ionMove this excitation energy or an excitation electron only to said 
some of stillness objectsand this stillness object is made to excite or returnand 
when only this stillness object performs transfer of an electrode and an eiectronit 
switches. 

[0033]The directions for the electronic device concerning invention of Claim 26 or 
an integration electronic device make energy transfer speed to some stillness 
objects larger than the movement speed to other stillness objects among two or 
more stillness objects from this solid of revolution by controlling the orientation of 
said solid of revolution. This solid of revolution is made into an excitation state by 
irradiating said solid of revolution with either of the charged particle beamssuch 
as electromagnetic waves or an eiectronand ionherelnformation is written in by 



whether it is returned by moving this excitation energy only to said some of 
stillness objectsexciting this stillness objectand oniy this stillness object's 
changing structureor receiving an electron from an eiectrodeor an electron is 
passed to an electrode and it oxidizes to it. 

[00343The directions for an electronic device concerning invention of Claim 27or 
an integration electronic devicelrradiate said stillness object which is carrying out 
orientation variously with electromagnetic waves which carried out polarization 
controland an electron of some stillness objects is excited among said stillness 
objectsthis - when only some stillness objects receive an electron from an 
electrodeit is returnedor an electron is passed to an electrodeand it oxidizes to 
itor structure is changed -- information is written in by that either. 
[0035]The directions for an electronic device concerning invention of Claim 28or 
an integration electronic deviceBy adding any one sort of an electric fieida 
magnetic fieldor the heat to said stillness objector irradiating with any one sort of 
electromagnetic waves or the electron beaman oxidation-reduction potential of 
said stillness object or either of the structures is changedand information is 
written in. 

[0036]The directions for an electronic device concerning invention of Claim 29or 
an integration electronic deviceBy adding any one sort of an electric fieida 
magnetic fieldor the heat to said stillness objector irradiating with any one sort of 
electromagnetic waves or the electron beamAn oxidation- reduction potential of 
said stillness object or either of the structures is changedand information is 
eliminated by returning said stillness object to a state before writing of 
information, 

[0037]The directions for an electronic device concerning invention of Claim 30or 
an integration electronic deviceBy impressing voltage to inter-electrode [which 
sandwiches said electronic device / two Jor impressing potential to an electrode 
near [ said j the stillness objectan electrode from a stillness object -- or an 
electron is moved in the direction of either of the stillness objects from an 
electrodeand information is eliminated by returning a stillness object of an 



oxidation state or reduced condition to a state before writing of information. 
[0038|The directions for the electronic device concerning invention of Claim 31 or 
an integration electronic deviceBy impressing voltage to inter-electrode [ which 
sandwiches said electronic device / two ]or impressing potential to the electrode 
near [ said ] the stillness object! he electrode from a stillness object -- or an 
electron is moved in the direction of either of the stillness objects from an 
electrodethe number of the stillness objects of an oxidation state or reduced 
condition is detected with either current or a move electron numberand 
information is read. 

[0039]The directions for the electronic device concerning invention of Claim 32or 
an integration electronic deviceBy controlling the orientation of said solid of 
revolutionthe interaction between this solid of revolution and some stillness 
objects is enlargedBy detecting from an electrode either the current of the 
direction which goes to other electrodes to other electrodes via this stillness 
object and a solid of revolution from the direction of the other sideor an 
electrodeor its opposite directionor a move electron number via this stillness 
objectThe redox status or structure of this stillness object is detected without 
changing the redox status or structure of this stillness objectand information is 
read. 

[0040]The directions for the electronic device concerning invention of Claim 33or 
an integration electronic deviceBy controlling the orientation of said solid of 
revolutionamong said stillness objectsbetween some stillness objects and said 
solids of revolutionOr the electron transferring rate between some stillness 
objects and an electrode is made larger than an electron transferring rate with 
other stillness objects other than this stillness objectBy moving an electron to this 
stillness object via direct or a solid of revolution from an electrodethis stillness 
object is oxidizedthe number in which oxidation or reduction is possible among 
the stillness objects near [ this ] the solid of revolution is detected as current or a 
move electron number in an electrodeand information is read. 
[0041 ]The directions for the electronic device concerning invention of Claim 34or 



an integration electronic deviceor [ making the interaction between some stillness 
objects and this solid of revolution larger than the interaction of other stiliness 
objects and a solid of revolution by controlling the orientation of said solid of 
revolution ] - or it being made small andBy irradiating said stillness object with 
an energy beamand detecting the luminescence action of this stillness object 
depending on the orientation of a solid of revolutionthe redox status or structure 
of this stiliness object is detected and information is read. 
[0042]The directions for the electronic device concerning invention of Claim 35or 
an integration electronic deviceor [ making the interaction between some stillness 
objects and this solid of revolution larger than the interaction of other stillness 
objects and a solid of revolution by controlling the orientation of said solid of 
revolution ] -- or it being made small andWhen the luminescence action of a solid 
of revolution changes according to the redox status or structure of this stillness 
objectthis solid of revolution is irradiated with an energy beamthe luminescence 
action of this solid of revolution is detectedthe redox status or structure of this 
stillness object is detectedand information is read. 

[0043]The directions for the electronic device concerning invention of Claim 36 or 
an integration electronic device control the orientation of this solid of revolution 
by changing the electric field or magnetic field impressed to said solid of 
revolution. 

[0044]The directions for the electronic device concerning invention of Claim 37or 
an integration electronic device. [ whether said solid of revolution is irradiated at 
least with one side of charged particle beamssuch as electromagnetic waves or 
an electronand ionand ] By heating this solid of revolutionrotate this solid of 
revolution and further Or the temperature of a solid of revolutionBy changing at 
least one of the wavelength of the electromagnetic waves with which the intensity 
of charged particle beamssuch as an electron and ionor directionand solid of 
revolution with which the electric field or magnetic fieldand solid of revolution 
which are impressed to a solid of revolution are irradiated are irradiatedThe 
revolving speed of this solid of revolution is control ledthe orientation of the solid 



of revolution in arbitrary time is got to knowand the orientation of this solid of 
revolution is controlled. 

[0045]The directions for an electronic device concerning invention of Claim 38 or 
an integration electronic device irradiate said solid of revolution with pulse form 
electromagnetic waves or charged particle beamget to know orientation of this 
solid of revolution from intensity of this pulsetime wtdthan intervaiand a 
numberand control orientation of this solid of revolution. 
[0046] 

[FunctionjWhen the electronic device in invention of Claim 1 irradiates with either 
electromagnetic waves or a charged particle beam on a substratethe minute 
motor used as the driving source of a minute machine becomes possible by 
having arranged the solid of revolution which has the molecule or functional team 
which will be in an excitation state pivotable. The electronic device which can 
control energy transfer or an electronic transition at high speed becomes 
possible by having arranged one or more stillness objects which have the 
molecule or functional team which receives either [ at least ] energy or an 
electron from this solid of revolution near [ solid of revolution ] this. 
[0047]When the electronic device in invention of Claim 2 has several functional 
teams where the irradiation energies with which said solid of revolution will be in 
an excitation state differ mutual I ythe electronic device which can control rotation 
becomes possible. 

[0048]When the shaft orientations of the electronic device in invention of Claim 3 
of the axis of rotation of said solid of revolution correspond with the normal line 
direction of said substratethe electronic device which has a minute motor with 
sufficient rotation efficiency becomes possible. 

[0049]When the electronic device in invention of Claim 4 irradiates a rotation 
parent with either electromagnetic waves or a charged particle beamthe 
electronic device which has a minute motor used as the driving source of a 
minute machine becomes possible by having combined the functional team 
which will be in an excitation state. 



[0050]When the electronic device in invention of Claim 5 made said rotation 
parent the structural isomer from which staicture changes by irradiating with 
either electromagnetic waves or a charged particle beamthe electronic device 
which has a minute motor by which rotations differ becomes possible, 
[0051 JWhen the electronic device in invention of Claim 6 combined the functional 
team which receives either [ at least ] energy or an electron from said solid of 
revolution for said stillness object to a stillness parentthe electronic device which 
can control energy transfer or an electronic transition becomes possible. 
[0052]As for the electronic device in invention of Claim 7the axis of rotation of a 
solid of revolution is stabilized by having constituted said solid of revolution and 
the base material which supports this solid of revolution by one molecule. 
[0053] it becomes possible by the electronic device in invention of Claim 8 having 
used said solid of revolution as the complexand having made the axis of rotation 
of this solid of revolution into two ligands to the central metal of said complex to 
control freely an absorption wavefengtha luminous wavelengthand an oxidation- 
reduction potential. 

[0054]As for the electronic device in invention of Claim 9the axis of rotation of a 
solid of revolution is stabilized by having considered it as either of the molecule 
teams including the functional team or this functional team combined with the 
base material by two single bonds in said solid of revolutionand having set the 
axis of rotation of this solid of revolution as these two single bonds. 
[0055]When the electronic device in invention of Claim 10 combined the 
functional team which will be in an excitation state when said solid of revolution 
irradiates with either electromagnetic waves or a charged particle beam the 
molecule which has a spherical shellone axis of solids of revolution rotate at high 
speed. 

[0056]The electronic device in invention of Claim 11 Said stillness object so that it 
may have fixed orientation from the axis of rotation of plurality and said solid of 
revolution to this axis of rotation in an equidistant positionAnd by having arranged 
so that uniformly [ the angle with each of two stillness objects which adjoin this 



axis of rotation mutually to make jthe electronic device which can control energy 
transfer or an electronic transition with sufficient accuracy becomes possible. 
[0057]The electronic device in invention of Claim 12Make said stillness object 
into any one sort of the molecule to hold [two or more ]a molecular assemblyand 
the functional team aggregateand a oxidation reduction functional team said 
oxidation reduction functional teamthe 1st oxidation reduction functional team 
which receives either [ at least } an electron or energy from said solid of 
revolution - this - the electronic device which can control energy transfer or an 
electronic transition with sufficient accuracy becomes possible by having had the 
2nd oxidation reduction functional team which receives an electron from the 1st 
oxidation reduction functional team. 

[0058]The electronic device in invention of Claim 13Said stillness object by 
having either of the change biopoiymeric materials which changed the 
biopolymeric material which has an electron transport functionor its partThe 
electronic device which can perform the energy transfer or the electronic 
transition in space of several nanometers - hundreds of nm level in good order 
becomes possible. 

[0059]As for the electronic device in invention of Claim 14the axis of rotation of a 
solid of revolution is stabilized by having constituted said solid of revolutionsaid 
stillness objectand the base material that supports these by one moleculeand the 
electronic device which can control energy transfer or an electronic transition with 
sufficient accuracy becomes possible. 

[0060]The electronic device in invention of Claim 15The electronic device which 
can control energy transfer or an electronic transition with sufficient accuracy 
becomes possible by having provided the molecule which constitutes said 
electronic deviceand the substituent which causes a specific binding in the 
substrate or the eiectrodehaving given fixed orientation and having arranged said 
solid of revolution and the stillness object on said substrate or an electrode. 
[0061]When the electronic device in invention of Claim 16 made said specific 
binding any one sort of a hydrophobic bondan ionic bondand the combination by 



Juan Del! Qu Ruskathe electronic device which can control energy transfer or an 
electronic transition with sufficient accuracy becomes possible. 
[0062]By receiving an electron from this stillness objector supplying an electron 
to this stillness object near [ said ] the stillness objectby having arranged the 
component which accumulates an electric chargethe electronic device in 
invention of Claim 17 prevents malfunction of a stillness objectfherefore the 
malfunction of an electronic device of it is lost. 

[0063]The electronic device in invention of Claim 18 supports said solid of 
revolution in the stable position by having provided the structure which has a 
crevice which stores at least a part of solid of revolution which consists of a 
molecule which has a spherical Shetland supports this solid of revolution 
pivotable on the substrate or the electrode. 

[0064]When the electronic device in invention of Claim 19 has the molecule or 
functional team where said solid of revolution will be in an excitation state by 
irradiating with either electromagnetic waves or a charged particle beam l axis 
rotation is attained in the position which was stabilized as for said solid of 
revolution at high speed. 

[0065]The miniaturization of an electronic device is attained by having made the 
electronic device in invention of Claim 20 into the concave surface which carried 
out selection removal of the atom which constitutes said substrate or an 
electrode for said crevice. 

[0066]When the electronic device in invention of Claim 21 has arranged the 
annular molecule and constituted said crevice on said substrate or the 
electrodethe miniaturization of an electronic device is attained. 
[0067]The integration electronic device in invention of Claim 22By the adsorption 
capacity between the molecules which make the molecule which constitutes the 
electronic device of 17 Claims 1-14 or given in any 1 clause stick to the film 
which consists of a molecule which has a hydrophilic group and a hydrophobic 
groupand constitute said electronic device. By having constituted so that it might 
have the orientation where this molecule is constant! ntegration of the super high 



density of an electronic device is attained. 

[0O683When the integration electronic device in invention of Claim 23 arranged 
two or more electronic devices of 17 Claims 1-14 or given in any 1 clause on the 
substrate or the eiectrodeintegration of the super high density of an electronic 
device is attained, 

[OOWjThe integration electronic device in invention of Claim 24it becomes 
possible by having arranged the electronic device of 17 Claims 1-14 or given in 
any 1 clause on the electrode of one or more thin line stateand having provided 
the electrode of one or more thin line state on this electronic device to control 
arbitrarily the direction and size of an electric field which an electronic device sets. 
(OOTOjThe directions for the electronic device in invention of Claim 25or an 
integration electronic deviceBy controlling the orientation of said solid of 
revolutionsome of energy transfer speed or electron transferring rates to a 
stillness object are made larger than the movement speed to other stillness 
objects among two or more stillness objects from a solid of revolutionThis solid of 
revolution is made into an excitation state by irradiating said solid of revolution 
with either electromagnetic waves or a charged particle beam When move this 
excitation energy or an excitation electron only to said some of stillness 
objectsthis stillness object is made to excite or return and only this stillness 
object performs transfer of an electrode and an electronit becomes possible to 
perform switching operation at high speed. 

[0071 JThe directions for the electronic device in invention of Claim 26or an 
integration electronic deviceBy controlling the orientation of said solid of 
revolutionenergy transfer speed to some stillness objects is made larger than the 
movement speed to other stillness objects among two or more stillness objects 
from a solid of revolutionThis solid of revolution is made into an excitation state 
by irradiating said solid of revolution with either electromagnetic waves or a 
charged particle beamMove this excitation energy only to said some of stillness 
objectsand this stillness object is excitedlt becomes possible by writing in 
information by whether it is returned by only this stillness object's changing 



structure or receiving an electron from an electrodeor an electron is passed to an 
electrode and it oxidizes to it to write in information at high speed. 
[0072]The directions for the electronic device in invention of Claim 27or an 
integration electronic device! eradiate said stillness object which is carrying out 
orientation variously with the electromagnetic waves which carried out 
polarization controland the electron of some stillness objects is excited among 
said stillness objectslt becomes possible by writing in information by whether 
when only this stillness object receives an electron from an electrodeit is 
returnedor an electron is passed to an electrode and it oxidizes to itor structure is 
changed to write in information at high speed. 

(0073jThe directions for the electronic device in invention of Claim 28or an 
integration electronic deviceit becomes possible by adding any one sort of an 
electric field a magnetic fieldor the heat to said stillness objector irradiating with 
any one sort of electromagnetic waves or the electron beamand changing the 
oxidation-reduction potential of said stillness objector either of the structures to 
write in information at high speed. 

[0074]The directions for the electronic device in invention of Claim 29or an 
integration electronic deviceBy adding any one sort of an electric fieida magnetic 
fieldor the heat to said stillness objector irradiating with any one sort of 
electromagnetic waves or the electron beam It becomes possible by changing the 
oxidation-reduction potential of said stillness objector either of the structuresand 
returning said stillness object to the state before the writing of information to 
eliminate information at high speed. 

[0075]The directions for the electronic device in invention of Claim 30or an 
integration electronic deviceBy impressing voltage to inter-electrode [ which 
sandwiches said electronic device / two ]or impressing potential to the electrode 
near [ said | the stillness objectthe electrode from a stillness object - or it 
becomes possible by moving an electron in the direction of either of the stillness 
objects from an electrodeand returning the stillness object of an oxidation state or 
reduced condition to the state before the writing of information to eliminate 



information at high speed. 

[0076]The directions for the electronic device in invention of Claim 31 or an 
integration electronic deviceBy impressing voltage to inter-electrode [ which 
sandwiches said electronic device / two ]or impressing potential to the electrode 
near [ said ] the stillness objectthe electrode from a stillness object -- or it 
becomes possible by moving an electron in the direction of either of the stillness 
objects from an electrodeand detecting the number of the stillness objects of an 
oxidation state or reduced condition with either current or a move electron 
number to read information at high speed. 

[0077]The directions for the electronic device in invention of Ciaim 32or an 
integration electronic deviceBy controlling the orientation of said solid of 
revolutionthe interaction between this solid of revolution and some stillness 
objects is enlargedBy detecting from an electrode either the current of this 
stillness objectthe direction which goes to other electrodes to this stillness 
objecta solid of revolutionand other electrodes from the direction of the other 
sideor an eiectrodeor its opposite directionor a move electron numberBy 
detecting the redox status or structure of this stillness objectit becomes possible 
to read information at high speedwithout changing the redox status or structure of 
this stillness object. 

[0078jThe directions for the electronic device in invention of Claim 33or an 
integration electronic deviceBy controlling the orientation of said solid of 
revolutionbetween some stillness objects and said solids of revolutionOr the 
electron transferring rate between some stillness objects and an electrode is 
made larger than an electron transferring rate with other stillness objectsit 
becomes possible by moving an electron to this stillness object via direct or a 
solid of revolution from an electrode to read information at high speed by 
oxidizing this stillness object and detecting the number in which oxidation or 
reduction is possible among the stillness objects near [ this ] the solid of 
revolution as current or a move electron number In an electrode. 
[00793The directions for the electronic device in invention of Claim 34or an 



integration electronic deviceit is made small whetherby controlling the orientation 
of said solid of revolutionthe interaction between some stillness objects and this 
solid of revolution is made larger than the interaction of other stillness objects 
and a solid of revolutions becomes possible by irradiating said stillness object 
with an energy beamdetecting the luminescence action of this stillness object 
depending on the orientation of a solid of revolutionand detecting the redox 
status or structure of this stillness object to read information at high speed. 
[Q080]The directions for the electronic device in invention of Claim 35or an 
integration electronic deviceor [ making the interaction between some stillness 
objects and this solid of revolution larger than the interaction of other stillness 
objects and a solid of revolution by controlling the orientation of said solid of 
revolution ] -- or it being made small andWhen the luminescence action of a solid 
of revolution changes according to the redox status or structure of this stillness 
objectit becomes possible by irradiating this solid of revolution with an energy 
beamdetecting the luminescence action of this solid of revolutionand detecting 
the redox status or structure of this stillness object to read information at high 
speed. 

[0081] It becomes possible for the directions for the electronic device in invention 
of Claim 36 or an integration electronic device to control the orientation of this 
solid of revolution by changing the electric field or magnetic field impressed to 
said solid of revolutiontherefore to control the revolving speed of this solid of 
revolution. 

[0082]The directions for the electronic device in invention of Claim 37or an 
integration electronic device. [ whether said solid of revolution is irradiated with 
either / at least / electromagnetic waves or a charged particle beamand ]By 
heating this solid of revolutionrotate this solid of revolution and further Or the 
temperature of a solid of revolutionBy changing at least one of the wavelength of 
the electromagnetic waves with which the intensity of a charged particle beam or 
directionand solid of revolution with which the electric field or magnetic fieldand 
solid of revolution which are impressed to a solid of revolution are irradiated are 



irradiated It becomes possible by controlling the revolving speed of this solid of 
revolutiongetting to know the orientation of the solid of revolution in arbitrary 
timeand controlling the orientation of this solid of revolution to control the 
revolving speed of this solid of revolution. 

[OOSSjThe directions for the electronic device in invention of Claim 38or an 
integration electronic devicelt becomes possible by irradiating said solid of 
revolution with pulse form electromagnetic waves or charged particle 
beamgetting to know the orientation of this solid of revolution from the intensity of 
this pulsetime widthan intervaland a numberand controlling the orientation of this 
solid of revolution to control the revolving speed of this solid of revolution. 
(0084] 

[Working example] 

Below embodiment 1 . describes Embodiment 1 of this invention about a figure. In 
drawing 1a s for 21a stillness object and 23 are substrates a solid of revolution 
and 22a-22dand 24 is a normal (axis of symmetry) of one point with the substrate 
23. 

[0085]This electronic device is the composition that the solid of revolution 21 
which is the molecule or functional team which will be in an excitation state by 
energy beamssuch as charged particle beamssuch as electromagnetic waves or 
electronic ioncan rotate the normal 24 to the substrate 23 as the axis of rotation 
in parallel to the substrate 23. What the functional team combined with the object 
which it seems to comprise only a functional team as shown in a figurebut that 
necessity does not haveand constitutes a solid of revolution may be sufficient as 
this solid of revolution 21 . What other substances added may be used. As for the 
solid of revolution 2 lit is desirable that it is rotation asymmetry to a medial axis 
as a figure bullet triangle shows. Howeverit is possible to take out a function also 
with the symmetry of revolution. Although it said that the normal 24 to the 
substrate 23 is rotated as a medial axislO to 90 degrees may be sufficient as the 
angle which this is the most desirable and the axis of rotation and the substrate 
23 accomplish. 



[0086] Near this solid of revolution 21a molecule or a functional team which 
receives energyan electronor its both from this solid of revolution 21 called a 
stillness object is stationed. The shortest distance between the solid of revolution 
21 and the stillness object 22 is 0.01 nanometer - 1 micrometer, In this 
figureaithough 22a-four 22 d are shownthe number of the stillness objects 22 
may be oneand plurai may be sufficient as them. It Is desirable in two or more 
casesto arrange so that it may become the symmetry of revolution to a medial 
axis. MoweveralS angles that the stillness object 22 and the axis of symmetry 24 
of fellow next doors accomplish do not need to be equaland all the shortest 
distance of the axis of symmetry 24 and each stillness object 22 does not need to 
be equal. The stillness object 22 does not need to be the same functional team 
altogether. What a functional team combined with an object which that necessity 
does not have although the stillness object 22 seems to comprise only a 
functional teamand constitutes the stillness object 22 from this figure may be 
used. The above is the basic constitution of an electronic device in this example. 
[Q087]Herethe circumstances where it resulted in this inventionthe background of 
this inventionetc. are explained. For examplein a vegetable chloroplastan initial 
process of photosynthesis which a condensing complex of proteins and a 
photosynthetic reaction center complex of proteins change into chemical energy 
from solar energy efficient jointly is borne. In this initial processa condensing 
complex of proteins moves absorbed light energy in accordance with a course 
regular using a pigment functional team which had order and has stood in a 
lineand is eventually passed to chlorophyll of reaction center protein. In reaction 
center proteinan electronic transition happens taking advantage of receiving 
energy through a oxidation reduction functional team stationed by having order 
spatially. Orderly energy transfer and an electronic transition in space of these 
several nanometers - hundreds nanometer levels are due to chemical naturea 
positionorientationand environment where a pigment functional team or a 
oxidation reduction functional team was decided. A pigment functional team and 
a oxidation reduction functional team also have the same thing. Thereforeby 



stationing a functional team in consideration of the chemical naturea 
positionorientationand environment in fixed spaceand controlling a 
positionorientationand environment from the exterior further artificiallyEnergy 
transfer in space of hundreds of or less nanometer levels and an electronic 
transition can be controliedand an electronic device is obtained using them, 
[0088]By the wayas a method which is located and stations a functional team in 
consideration of orientation how (this is hereafter called a supermolecule method) 
to combine a functional team with one intramolecular and the method (this is 
hereafter called a molecular arrangement method) of stationing a functional team 
on a substrate can be considered to one. In a supermolecule methodthe 
molecule used as a solid of revolutionthe molecule used as a stillness objectthe 
molecule used as a skeletonthe molecule used as a ligandand the molecule that 
combines them are prepared. Nextchemicai modification of the binding site is 
carried out so that they may join together. And what is necessary is just to 
combine those part molecules finally. 

[0089]There are some which use the probe of a scanning tunneling microscope 
(STM) for a thing typical as a means used for a molecular arrangement method. 
Although the tunneling microscope detected change of the tunnel current which 
flows into a probe and a conductive sample and has mainly been used as 
equipment which performs structure observation Many examples of molecule 
processing which uses control of the field intensity in an atom and molecular size 
these days are shownand attract attention as a micro-processing method in a 
completely different concept from the former. By using a piezo-electric 
elementSTM equipment can perform position control of a probe in the accuracy 
of less than 0.01 nanometer to the three way of lengthwidthand height. Although 
tungsten and a platinum iridium alloy were usually used for the probe of STMa 
probe tip is in the state where one atom projectedelectric field could be controlled 
by the field of the one atom level and it became processibie [ an electronic level ] 
by using this equipment. 

[00903Nextmolecule processing using this STM is explained, i) Make it react to 



the gas which cuts a surface chemical bond using the electron beam generated 
in ii probe tip which contacts a probe to a processing object and performs plastic 
deformation mechanicaliyand change a surface state, iit) Make a thermal change 
cause by the interaction of an electron beam and the surface, iv) Make a probe 
tip produce a high electric fieldand evaporate a probe tipor the atom and 
molecule of a subject, v) Make an atom and a molecule stick to a probeand move 
it to it. By using these methodsit becomes possible to produce an element with 
an overly detailed structure of an atom and a molecular level, 
[009 1] Molecule processing can be performed even if it uses an atomic force 
microscope (AFM) besides STM. In this casethe hole of a molecular level can be 
made by contacting a probe tip with arbitrary probe pressure to a work. Or a 
substance can be made to be able to stick to a probe tip and movement and an 
uplifted article can be made to form in it. All can be used if there is equipment 
which can be driven in the accuracy of STM and not only AFM but an atom and a 
molecule scale. It can carry outeven if it uses the radiation from the laser beam of 
short waveiengtha synchrotronetc.an electron beametc. 
[0092]The complex which the organic matter configurated in metal or metal ion 
as a solid of revolution in a supermolecule method can be considered. The 
complex can work also as the pigment functional team which absorbs lightand a 
oxidation reduction functional team which bears an electronic transition. A 
porphyrin derivative is good also in it. this not only can control freely an 
absorption waveiengtha luminous wavelengthand an oxidation-reduction 
potentiaibut sets an axis of symmetry as a straight line vertical to a porphyrin ring 
or a porphyrin derivative ring a center [ a central metal ] -- 90 degrees -- it is the 
symmetry of revolution mostly. If a central metal is made to configurate 
ligandssuch as a pyridine groupit will be thought that it rotates simply focusing on 
it. 

[0093]The molecule which has a spherical shell in a thing promising as a solid of 
revolution in a molecular arrangement methodor its derivative is mentioned. 
There are ful Serene which are a carbonaceous allotrope as such a substancean 



aliotrope of siliconand a gold sulfide group compound. It is known also in it that 
Ceo and one axis C70 are rotating at high speed according to the kind of substrate 
to which it stuck also under a crystal and in a single molecule state. 
It can use as a molecular rotation object. 

The functional team where optical pumping is carried out to these molecules is 
given to the target positionand it rotates by irradiating with light with excited 
wavelengths. This functional team may be used as a functional team excited by 
the energy beamand the 2nd and 3rd functional team may be given to a solid of 
revolution. 

[0094]Nextas a stillness objectenergy and an electronic transition are most 
efficiently performed to the energy level in the excitation state of the functional 
team of a solid of revolutionAnd what is necessary is for movement to an 
opposite direction to choose a molecule and a functional team with an energy 
level which is not performedto use an aforementioned supermoiecule method or 
molecular arrangement method for the distance and orientation to a supply 
molecule in this where a quantum yield is the highestand just to arrange it. What 
is necessary is just to control the orientation and revolving speed of a solid~of- 
revolution moleculeand control of the speed and intensity of energy transfer and 
an electronic transition is performed by changing the kind of temperaturean 
electric fielda magnetic fieldiight intensitya light waveiengththe optical direction of 
radiationand substrateetc. 

[0095] In this elementenergyan electronor its both are received and passed to the 
back receptor molecule in which light was irradiated within tens of milliseconds. 
The electrode and photon detector of detection of an electron or a photon which 
are furthermore emitted from a receptor molecule should just have one pair 
which can control an electric field to one electronic device of electrodesand a 
detector for the electronic device by a supermoiecule rnethoda storage eel lor an 
integration electronic device. Namelyone pair of electrodes and detectors are 
unnecessary for every stillness object. That is because each electronic transition 
and luminescence function of a stillness object are controllable by the most 



characteristic orientation of a solid of revolution of this inventionor contra! of 
revolving speed. 

[0096]When the axis of rotation is dependent on a substrate in the case of the 
electronic device by a molecular arrangement methoda storage celior an 
integration electronic deviceBy wiring each molecule at a conductive polymera 
carbon nanotubeor intramolecular using the natural and artificial protein molecule 
holding the functional team which has electron transport potentialsince an 
electrode cannot be formed in the opposite hand of the substrate of an electronic 
devicelt becomes possible to perform an electronic transition!. e.signai 
transductioncertainly. This method is applicable also to the electronic device and 
integration electronic device by a supermolecule method. There should just be 1 
set of piece of equipment for controlling a solid of revolution per integration 
element 

[00973Nextoperation is explained. The principle is shown in drawing 2. In drawing 
2a molecule moid for 25 to fix a rotation parentfor 36 fix a stillness parentand for 
27 (28) fix a position of the rotation parent 25 (stillness parent 26) and 29 (30) 
are the functional teams of optical-pumping nature which carried out chemical 
modification to the rotation parent 25 (stillness parent 26). A molecule from which 
this electronic device constitutes a solid of revolution differs from a molecule 
which constitutes a stillness object. A solid of revolution consists of the functional 
team 29 (solid-of-revolution functional team) excited by the rotation parent 25 
and lightand a stillness object consists of the functional team 30 (stillness object 
functional team) excited by the stillness parent 26 and light. 
[0098]lt is a figure showing physical relationship [ in / (a) - (c) can be set to an 
energy level diagram of a solid of revolution and a stillness object among a 
figureand / in (d) - (f) / each energy state of a solid of revolution and a stillness 
object 3 here, (a) In - (c)(A) is an energy level of a rotary function teamand (B) is 
an energy level of a stillness object functional team. In the state where an optical 
exposure has not been carried outenergy transfer in the state where a soiid-of- 
revolution functional team and a stillness object functional team left a wax in what 



kind of physical relationship does not happen (a). Nextthe solid of revolution 21 
rotates by energy of lattice vibration generated when it wiil be in an excitation 
state and will return from this excitation state to the original ground stateif the 
rotation parent 25 is irradiated. If the soiid-of~revolution functional team 29 is 
irradiated with light of wavelength different furthermoreminimum non-occupying 
orbital {LUMO) excitation of the electron of the solid-of-revoiution functional team 
29 which suited the highest occupancy orbit (HOMO) as shown in drawing 2 (b) 
will be carried out. The moment the soltd-of-revolution functional team 29 and the 
stillness object functional team 30 which were in this excitation rolling state 
approach mostenergy or an electron moves to the stillness object 22 in terms of 
quanta. An electron which existed in LUMO of the solid of revolution 21 when 
energy transfer happened returns after [ HOMO ] energy supplyandin the case of 
an electronic transitionoxidizes. On the other handthe stillness object functional 
team 30 can pull up an electron which existed in HOMO to LUMO after energy 
acceptance. In the case of an electronic transitions is retumedand an electron 
goes into LUMO. Anywayan electron goes into LUMO. And if other electron 
acceptors (for exampleeiectrode etc.) exist in an approaching positionan electron 
will move with a certain damping time constant (c). The functional team 30 of a 
stillness object which caused an electronic transition and was in an oxidation 
state can revive in the original state by an electronic transition from the substrate 
23 etc. A rectifying action can be given to this element from these things. 
[0099]When the light irradiate this element is given and turned [ one / light / and J 
off by a puisethe input/output relation over the pulse of an element comes to be 
shown in drawing 3. This figure shows the relation of extraction of the lightwave 
pulse of an inputthe luminescence intensity of a solid of revolutionand the 
electron to a wiring moleculeand can give a switching characteristic by giving 
light with pulse form from this figure. 

[0100]The substance to which structure is changed by energy beam exposure 
instead of a solid of revolution (henceforth) an optical structural isomer ~~ calling - 
- it uses and the functional team which will be in an excitation state by an energy 



beam at this is givenand the same effect is acquired even if it uses that the 
stillness objects which carry out energy transfer from a functional team come to 
differ with a structural change of an optica! structural isomer. 
[0101]Embodiment 2. next Embodiment 2 of this invention are described about a 
figure, in drawing 4the functional team which phenyl-ized the chlorophyll c which 
is a Mg complex in which 31 becomes a solid of revolutionand 32a-32dit is a 
chlorophyll functional team which becomes a stillness objectand the completely 
same functional team exists by four all. A ladder-like organism with the pyridine 
group from which 33 becomes a ligand to magnesiumthe ladder-like organism in 
which 34 supports the stillness object 22and 35 are the mesh shape organisms 
holding the stillness object 22 and the ladder-like organism 34and the above 
constitutes the one organic big molecule 36. Although the solid of revolution 31 
can rotate a ligand freely as the axis of rotationthe stillness object 32 is combined 
with the mesh shape organism 35 by four upper and lower sidesand four 
functional teams are being altogether fixed toward the direction of the 
magnesium atom of the solid of revolution 31. In the organic molecule 36a part of 
fluorescence emission spectrum of the solid of revolution 31 and electron 
spectrum of the stillness object 32 lap. The energy which the solid of revolution 
31 absorbed from this is movable on the stillness object 32. At this timethe 
orientation of the solid of revolution 31 is important. Since the solid of revolution 
31 is phenyl-izedfor not the symmetry of revolution but the reasonit indicates 
interactions most strongly to be a phenyl group and the nearest stillness object 
32and it performs energy transfer. In the state where it was expressed with this 
figurethe stillness object 32c and energy transfer were caused. By the 
wayalthough the oxidation-reduction potential of the solid of revolution 31 was 
[ more than 0.2V ] low compared with it of the stillness object 32therefore the 
electronic transition was generated by the reduced form of the solid of revolution 

31 at high speed to the oxidant of the stillness object 32the electronic transition 
did not happen in the direction of [ from the reduced form of the stillness object 

32 j the oxidant of the solid of revolution 31, This electronic transition caused the 



phenyl groupand the nearest stillness object 32c and electronic transition of the 
solid of revolution 31 as well as the energy transfer mentioned above. 
[G1023Aithough the case where phenyMzed chlorophyll c was used as a solid-of- 
revolution functional team was shown hereOther complexessuch as other 
porphyrin derivativessuch as chlorophyll derivativebactehochlorophyll 
derivativeheme denVativephthalocyanine derivativeand cyanocobalamine 
derivativeor iron sulfur complexesmay be sufficient. Although the case where 
chlorophyll was used as a stillness object functional team was shownThe 
complex illustrated as a solid-of-revolution functional teama pheophytin 
derivativeand screw azo dye. Phthalocyantne dyeSUKUWARiRlUMU 
pigmentsand AZURENIUMU pigments. Oxidation reduction functional teams and 
fluorescence functional teamssuch as a stiibene derivativea tri phenyl methane 
derivativea triphenylamine derivativea flavin dehvativequinonea polypyrrole 
derivativecarotenoida metal atomand metal ionmay be sufficient. 
J01G3]Although this embodiment showed the composition which supported the 
solid of revolution from the base material by the coordinate bondas shown in 
drawing Sthe composition which supported the solid of revolution 31 from the 
base material by the single bond 37and set the axis of rotation as that single 
bond 37 may be used, in this caseit is not necessary to be necessarily a complex 
as a solid -of-re volution functional teamand what is necessary is just a functional 
team of excitation natureAn anthracene derivativea flavin derivativecyanine dyea 
dansyl chloride derivativeThe result also with same fluorescein 
derivativecoumarinrhodamineperyiene derivativepyrene derivativeparinaric 
acidoxonol dyeFau Mai Singh derivativerubrene derivativenaphthalene 
derivativeand phenanthrene derivative was obtained. 

[0l04]A!though this embodiment showed the example which supports a solid of 
revolution and a stillness object with one base material and by which an 
electronic device is constituted from one moleculeas shown in drawing oil is good 
also as composition which only the solid of revolution 31 supported to the base 
material 38. As are shown in drawing /and two or more oxidation reduction 



functional teams 40 may constitute a stillness object and it is further shown in 
drawing Sit is good also as the stillness object 41 which put in a row two or more 
functional teams where oxidation-reduction potentials differ a stillness object. The 
distance of a mutual functional team and orientation must be considered as 
charge separation happening efficient at this time. If it does in this way an 
electrode can be made to move an electron to the back high yield in which the 
stillness object received the electron from the solid of revolution, if a retinal 
derivative is usedand energy is receivedstructure will change, Thusthe functional 
team which will change structurally if energy transfer can be received or it can 
irradiate with electromagnetic waves may be used as a stillness object. When 
using two or more stillness objects furthermoreail do not necessarily need to be 
the same. The axis of rotation of a solid of revolution is the straight line which tied 
the nitrogen atom of two pyridine residues in drawing 1 4and what is necessary is 
for the range of this angle just to be 10 to 90 degreesalthough it has a substrate 
and an angle of 90 degrees. Although the pyridine residue was used as a ligand 
which supports a solid of revolutionother nitrogen compoundsoxygen 
compoundssulfur compoundsetc. may be sufficient. Although the mesh shape 
organism and the ladder-like organism were used as a structurea substance with 
spherical shellssuch as other organic matters and silicon compoundsand 
fullereneand its part may be sufficient. 

[0105]The method integration electronic device of integration is explained for 
embodiment 3. next the electronic device in this invention about a figure. In order 
to create this integration electronic devicethe substrate 42 first shown in drawing 
9 (a) is prepared. As for this substrate 42what has insulation good moreover is 
[ at an atom levelfor example like a silicon oxide or mica ] preferred common. 
Nextmetal was vapor-deposited and the stripe electrode 43 was formed so that it 
might have width (1 - 10 nm of numbers) almost equal to the size of the 
electronic device of this invention in the substrate 42. The above-mentioned 
electronic device 36 is a molecule which made the mesh shape organism the 
skeletonand is nonaqueous solubility. Thenwhen this molecule was dissolved in 



the volatile organic solvent and it was dropped on the water surfacethe solvent 
evaporated and the monomolecular film tn which the electronic device was 
regularly located in a line on the water surface generated. This monomoiecular 
film was transferred on the substrate 42 by the Langmuir-Blodgett's technique 
(the LB method) etc. The stripe electrode 44 was formed by vacuum evaporation 
so that the stripe electrode 43 might furthermore be intersected. By impressing 
voltage to 1 of the stripe electrodes 43and 1 of the stripe electrodes 44the 
electric field was able to be impressed to arbitrary electronic devices by carrying 
out like this. One electronic device of drawing 9 (a) is expanded and shown in 
drawing 9 ( b). As for the stillness object 32the stripe electrode 44 caused the 
neighborhood therefore the stripe electrode 44a nd the electronic transition more 
compared with the stripe electrode 43. The stripe electrode 44 used the 1-100- 
nanometer metal thin film or the transparent electrode so that electromagnetic 
waves might penetrate. Although it was made for the stripe electrode 43 and the 
stripe electrode 44 to intersect perpendicularly in this examplethat necessity does 
not necessarily exist. 

[0106]Although two or more electronic device molecules created the 
monomolecular film regularly located in a line in the above exampleAs methods 
other than this embodimentthe organic solvent solution of lipid moleculessuch as 
phosphatidylcholines first dropped on the water surfaceA monomolecular film is 
createdeiectronic device molecule solution replaces the water under a 
monomoiecular filman electronic device molecule sticks to the monomolecular 
film of iipidand it may be made for an electronic device molecule to be further 
located in a line finely automatically by the interaction between electronic device 
molecules. It is important for the salt intensity in watera hydrogen-ion 
densitytemperaturethe surface pressure of lipid molecular structurethe kind of 
soiventadsorption timeand a lipid monomolecular fiimetc. putting an electronic 
device molecule in order finely at this time. 

[01 07] How to use the electronic device of embodiment 4. next this invention as a 
storage cell is explained about djrawing JO. Rrsthow using the above-mentioned 



integration element to write in information is explained. The four electrodes 45a- 
45d were formed before and after the right and left of an integration element. The 
direction and size of the electric field which the electronic device pinched by the 
four electrodes 45 sets were able to be arbitrarily controlled by controlling the 
voltage impressed to the group of the electrodes 45a and 45cand a group (45b 
and 45d). The solid of revolution 31 is the structure for un-[ rotation 3 as 
mentioned aboveand has a dipole moment. Thereforedirection is changed 
according to an electric field vector. If the potential of the electrode 45a is 
impressed 1V to 45c as shown in a figureand it is made not to impress potential 
to 45b and 45dan electric field vector will be suitable as the arrow 46 shows. 
According to itthe solid of revolution was suitable so that a phenyl group might be 
in agreement with the arrow 46. As a resuitthe phenyl group approached most 
with 32c among the four stillness objects 32. The combination of the stripe 
electrodes 43 and 44 was chosen so that voltage might be impressed to one 
arbitrary electronic devices among integration electronic devices in this stateand 
the potential of the stripe electrode 43 was impressed -5-+5V to the stripe 
electrode 44. Nextthe stillness object 32 was not made into high energybut in 
order to change the solid of revolution 31 info a high energy stateit irradiated with 
light with a wavelength of 600-1000 nm for 1 n seconds. Thenthe electron of the 
solid of revolution 31 was excited. 

[01 08] Nextthe energy moved to the stillness object 32cand an electron of the 
stillness object 32c was excited. Howeversince voltage is impressed by the stripe 
electrodes 43 and 44if voltage of the stripe electrode 43 is plus to the stripe 
electrode 44an electronic transition will be generated by the stripe electrode 44 to 
the stillness object 32cand it will be returnedWhen it was minusan electronic 
transition happened and oxidized to the stripe electrode 43. Anywaythe stillness 
object 32c changed so that it might differ from an other stillness objects [ 32a 
32band 32d ] state. "1" and the original state are set to "O'lhe resultfor 
examplereduced conditionand if a stillness objects [ 32a-32d ] state is expressed 
in writing in orderit will be set to "0010" now. When controlling voltage 



furthermore impressed to the electrodes 45a-45dperforming same operation and 
returning the stillness object 32aa state of an electronic device changed into the 
state where it can express "1010." That issince information on "0000"- "1111" 
was expressed it turned out that 4~bit information can be written in one electronic 
device. Since these operations of a series of were performed to all the elements 
of an integration elementit turned out that number xof electronic devices 4 bit 
information can be written in. At this exampleit is 80 bits in 20x4. 
[0109]ln this embodimentthe number of bits which can be written in if the number 
of stillness objects per one electronic device is increased can increaseand can 
write in information on the number of bits of the total number of stillness objects 
in an integration electronic device, although 20 electronic devices were 
integrated in this embodimenta size of one electronic device is about 4 
nanometers in diameterand is called 6.25x1 0 12 individual per square centimeter - 
- it can also be accumulated very with high density. In this casethe amount of 
information which can be written in is a 2.5x1 0 13 bit (25 terabits). Of coursea 
degree of location is changeable. Change of redox status is reversible and re- 
writing is possible for this storage cell. 

[0110]How to write in at the time of using retinal as embodiment 5. next a stillness 
object functional team is explained. The procedure is completely the same as the 
above-mentioned case. Retinal contains the cis formbefore receiving energybut if 
energy is receivedit will change structurally to all the trans form. As a resultthe 
information on the number of bits equal to the number of retinal functional teams 
was able to be written in per one electronic device like the case where the above- 
mentioned redox status is changed. The ****- transformer structural change is 
reversible and re-writing is possible for this storage cell. Anything can be used if 
it is a substance which irradiates with energy beamssuch as lightand causes a 
structural change irreversibly besides retinal. 

[01 11]How to write in embodiment S.next others is explained about drawing 11. 
Herethe electronic device 47 including the three stillness objects 48a-48c which 
consist of chlorophyll functional teams was used. Each stillness object 48 



accomplishes the angle of 120 degrees mutually. This was inserted by the stripe 
electrodes 43 and 44 up and down. The light transmission electrode was used for 
the stripe electrode 44. In this caseit was considered as the tin oxide. Voltage 
was impressed to arbitrary electronic devices like the above-mentioned case, 
Nextit irradiated with the 600-1 000-nm light which let the polarizing filter 51 pass. 
It can be arbitrarily rotated by the polarizing filter 51 and it enabled it to control 
direction of polarization. Since chlorophyll is excited by only polarization of fixed 
directionarbitrary stillness objects can be excited among the three stillness 
objects 48a-48c. The arrow 49 shows direction of the electric field vector of the 
light with which it irradiated. This figure shows the example which is in agreement 
with direction of the stillness object 48a and by which the stillness object 48a was 
excited. As a resultthe redox status of arbitrary stillness objects could be 
controlled like the above-mentioned caseand the information on the number of 
bits equal to the number of stillness objects was able to be written in. In this 
exampleit is a triplet of "000"- "1 1 1 ." 

[0112]How to write in embodiment 7. next others is explained. An exposure of the 
ultraviolet radiationthe X-raysgamma rayor electron beam of the short 
wavelength which has larger energy than the usual excited wavelengths in 
Embodiment 6 would oxidize the double bond of the stillness object 48. This 
reaction is irreversible. Thussince re-writing is impossible for an electronic device 
when oxidizing irreversibly or changing structure irreversibly it functions as a 
read-only storage cell which can be written in once. Impressing an electric field 
strong against arbitrary electronic devices by the stripe electrodes 43 and 44in 
order to make such an irreversible reaction causeeven if it impresses or heats a 
magnetic fieldthe same result is obtained. 

[01 13]Drawing 12 is explained about the read method of embodiment 8. next 
information. When the state of the stillness object 32 changes from the original 
stateit uses that the conductivity of the stillness object 32 changes. That isby 
changing the electric field or magnetic field which an electronic device sets like 
the case of Embodiment 4orientation of the solid of revolution was carried out so 



that each stillness object might be turned to. -5V--0.001mV voltage was 
simultaneously impressed to the stripe electrode 43 to the stripe electrode 44. 
Thenwhen the distance between the stillness object and solid of revolution from 
which it writes in and the state is not sometimes changing became the 
shortestthe stripe electrode 44 -> stillness object 32 -> solid -of-revoluti on 31 ~> 
stripe electrode 43 and current flowed. Howeverwhen a state changedcurrent did 
not flow. Thereforesince by detecting current with the oriented state of the solid 
of revolution 3 showed the state of each stillness object 32information was able 
to be read. Since it was thought that an electron was flowing through the chlorin 
ring at this time rather than that flows through magnesium of a central metal redox 
status does not change but information was held. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] it is a basic constitution figure showing the electronic device by 
Embodiment 1 of this invention. 

[Draw[ng 2]lt is a figure showing the basic constitution and the energy level of an 
electronic device by Embodiment 1 of this invention. 

[Drawing 3) it is a figure showing the input/output relation over the pulse of the 
electronic device by Embodiment 1 of this invention. 

[Drawing 4|if is a mimetic diagram showing the electronic device by Embodiment 
2 of this invention. 

[Drawing 5] it is a mimetic diagram showing the modification of the electronic 
device of Embodiment 2 of this invention. 

[Drawing 6] it is a mimetic diagram showing other modifications of the electronic 
device of Embodiment 2 of this invention. 

LQ.?^.ns.Znt * s a mimetic diagram showing other modifications of the electronic 
device of Embodiment 2 of this invention. 

BflMOS JP is a mimetic diagram showing other modifications of the electronic 



device of Embodiment 2 of this invention. 

[Drawing 9Jlt is a mimetic diagram of the integration electronic device by 
Embodiment 3 of this invention. 

IPl§>^0.9.J.9 !t ' s a mimetic diagram showing the writing of the information on the 

integration electronic device of Embodiment 4 of this invention. 

LQ t I§wM9J.iP * s a mimetic diagram showing the writing of the information on the 

integration electronic device of Embodiment 6 of this invention. 

[Drawing 1?JJ* < s a figure showing the relation of the current detected as the 

orientation of the solid of revolution in read-out of the information on the 

integration electronic device of Embodiment 8 of this invention. 

[Drawing 13]t t is a cross section showing the electronic device by Embodiment 

13 of this invention. 

IP.r®yy!nSJ.^]^ ' s a cross section showing the electronic device by Embodiment 

14 of this invention. 

[Drawing 15|lt is a figure showing the luminescent characteristic of the solid of 
revolution of the electronic device by Embodiment 14 of this invention. 

is a cross section showing the electronic device by Embodiment 

15 of this invention. 

[Drawing 17j> t is a figure showing the output of the light emitting diode of the 
electronic device of Embodiment 15 of this inventionand the relation of the 
luminescent characteristic of a solid of revolution. 

[Drawing 18] It is a figure showing the output of the light emitting diode of the 
electronic device of Embodiment 15 of this inventionand the relation of the 
luminescent characteristic of a solid of revolution. 
[P.?M!Ml?P is a process figure showing the manufacturing method of the 
electronic device in Embodiment 16 of this invention. 

[Drawing 20|lt is a cross section showing the electronic device by Embodiment 
17 of this invention. 

[Drawing 21 jit is a figure showing the output of the light emitting diode of the 
electronic device of Embodiment 17 of this inventionand the relation of the 



luminescent characteristic of a solid of revolution. 

[Drawing 22|lt is a figure showing the output of the light emitting diode of the 
electronic device of Embodiment 17 of this inventionand the relation of the 
luminescent characteristic of a solid of revolution, 

[Drawing 23] It is a cross section showing the electronic device by Embodiment 
18 of this invention, 

IPi^M.?4I!t is a figure showing the output of the light emitting diode of the 
electronic device of Embodiment 18 of this inventionthe luminescent 
characteristic of a solid of revolutionand the relation of a microammeter value, 
LQrfMOS.?.!!^ is a figure showing the output of the iight emitting diode of the 



electronic device of Embodiment 18 of this inventionthe luminescent 

characteristic of a solid of revolutionand the relation of a microammeter value. 

IP.r®yy!nS..^]^ * s a pr° cess figure showing the manufacturing method of the 

electronic device by Embodiment 18 of this invention. 

[Drawing 27|it is an upper part mimetic diagram showing the attachment part of 

the electronic device by Embodiment 19 of this invention. 

[Drawing 28|it is a figure showing the writing of the information on the electronic 

device by Embodiment 19 of this inventionand the read-out characteristic. 

[Drawing 29]> t is a process figure showing the method of integration of the 

electronic device by Embodiment 20 of this invention. 

[Drawing 30] It is a cross section showing the rectifier of the conventional MOS 

structure. 

[Drawing 31 Jit is a structure illustration showing the magneto-optical disc using 
the conventional iight modulation overwrite. 
[Explanations of Setters or numerals] 
21 Solid of revolution 
22a-22d Stillness object 

23 Substrate 

24 Norma! (axis of symmetry) 

25 Rotation parent 



26 Stillness parent 

27 and 28 Molecule mold 

29 and 30 A functional team of optical-pumping nature 

31 A solid of revolution 

32a-32d A stillness object 

33 and 34 A ladder-like organism 

35 A mesh shape organism 

36 An organic molecule 

37 A single bond 

38 A base materia! 

40 A oxidation reduction functional team 

41 A stillness object 

42 A substrate 

43 and 44 A stripe electrode 
45a-45d An electrode 
43a~48c A stillness object 

52 A substrate 

53 A C?o molecule 

54 An anthracene molecule 

55 A flavin simple substance 

56 A light emitting diode 

57 PSTM 

58 An optical probe 

61 An anthracene modification object of C70 
82 A FURABO cytochrome molecule 
63 and 64 A molecule mold 
65 An STM probe 

71 A platinum electrode 

72 Poiyacethylene 

73a and 73b A microam meter 



74 An electrode 
81 A mixed solution 
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I*, MtBPiH*£?S8t MI3Sl»dES$S^^5^» 

is* froSEitatttHtMcBBa-r® 2ocDH±i*^ti^ 

[0 0 1 93 ffe, 8t&»1 2©«Wlc«**y*y 

<MfeBa*#f*©t^ 1 Mt U M 
*~©'>S < tfc-^SWfc** i ©Wbiisyifigffi 

[0 0 2 0] *fc, fg*81 3©S«1S1:T«T 

14$ atcs t feast^a^^*if4©u-r 

tifrfcft t ■« £ Lfe%© 
[002 1] tits «&J»1 4©5giBfCft**3*f 



[00223 ifc, mmmi s©^stc«ism^*? 

[0023] msmi ev^mimm^m? 
«\ blasts <<*>&^ ??y 

[0 0 24] 7©§Pjifc$S«?iS? 

3b\ * ft(*sa»±fttc*? * c i K«t y mt« 
mm zmt&mm Ltc^w&z, 

[0 0 2 5] grftu fltSftKI SfflJIEHefc***** 

ta, s«±*fct*«aLh©iNrnfrii:K stmmtm 

*i**fR»? « c t (£* y SfeE^i J» 
[0 0 2 7] tfev aWJ«2 0©««fi(Cflt<5flH*? 

3WRiiE*LfcC3iiit Uft'broT*^ 

[0 0 2 8] *ft, »$92 1 ©SSlCflR**?*? 
[0 0 2 9] »*^2 2©«%(c^«IHaKbK? 

too3 0i tfc wwtMi zmwmmmmm? 

[003 1] Sfe N il*3S2 4©HS^«^«fcm? 
*?Si, flD^ 1 ftUL 1 4 $fe[± 1 7 ©f>rtl^ 1 i| 

[0 0 3 2] *ft, !S*^2 5©SW(cft«m**f* 

m«$ tdm^^t >#©^n«t? e-AcDt^'n 
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£0 0 3 3] gcfc. W3?«2 6©»«lC«*«?iPF* 

mmrnm^ y *t < ra, c c?maN$rc*ttx 
Lrwt* ti*M^Tnfrk-j: y tf «©»$& 

[0 0 3 4] £ft, m?«2 7©*8ffllC«tS«?*?£ 

tdmmim^m^im^mt. awes® lt^s 
fr&wmr 6 *■? ftSBf « § c t k j: y »7cirn* *>\ 

10 0 3 5] *fe, !f«3S2 8 

[0 0 3 6] *fc. H«JS2 gcD^tc^^'l^*^ * 

^$fci*«w>u**ft# 1 a*is^*6\ l< 

ted: y «JB*3l2tt'* , &«07?a5* a 
to 0 3 7 3 f fc, if&H3 0®#^K:ft$tt?*3FS 

^m^Bimt c t it <fc y WK&K&r «<&4>?$ 

a, 

[0 0 3 83 tfc, fl$JI3 1 <Oftffili:fK£Vt?JIE?£ 
2 0©WlM{£*ff ftSaoT** 4 . *fc{ili8ta»Jfcfti£ 

w»w^?w %z.tiz£ y , era 

"\$ft 6 vm6"©75!S3 ECU?*!? 



[0039] $ fc, Mm J» 3 2 ©f» t£flS« Jtt?*f * 

©*S£fctt#tt*¥»©^'f sats z t k j; 

[0 0 4 0] grft, »#83 3ffl^K:ft*1tt?*?* 

#)*r*z:i:tc«fcy, K82»ifcfW)5*-«5©#it#i: 
sylB^lfif*^©^, *fcl4~«W)IPJi:ft4:«aii©!SW) 

aSE<ty**<U ISfrSRftift'Mi, *ftf-*Esl 

UTtt^*»«*^4i: tjc* yR»ifc**» 

[0041] tfc, II^IS 3 4(0AiS[cfiK$t|?%F$ 
T*fi'*fcl*'>4'< L> t6l3»jfcWcx*iU*-K:-/n 
[0 0 4 2] ffc, 3 5 

f * * « ftt^js* < u s0ifc#©mfbastt« * fc e* 

[0 0 4 3] left, ««3 6lD^WS§m«?f 
fci**Sibm?»<Cffiffl^j£«. lylBSIgfticEDftP'r 

[0 0 4 4] $fc, K«3 7fiD3«8^««^«?* 
fcW;»«fc«TST©#ffl*>SEiv iSIBIs»i#;tc«» 

$ fc«Mi2ll£*^m-r m 
©^S? t: - A©?Sg £ fc E* ^ H£ft tc Wt © 
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£0 0 4 5] gffe, fflK?«3 8©»«lC«*«7*F* 
[0046] 

n&&m&imc.fm tft c t k<£ y , ««« 
astJ&^tS'h^-^^pritKft*, $ft* ©fsnsttifi 

iX±SSl Lft £ t it * »J , x*/l/*'-»»* fttt«?8 

to 0 4 7i #fc, if$«2^Mc£tt&®^? 

tcft&3ttSM)itgg3$«?$ c fc (£ J: y , @6«M» 
£0 0 4 8] *fe, »«3I3a)«ffl{C«Stt*«f»f 

[0 0 4 93 $ft, M#E 4 <0 #8$ U: 
tt, SliSfttc, »»£fc{*m^*£-/*<D^r*i 

&&mitt& c t let y s««!ifeffi^^L 
fee t y . tt'j^wKKists*^^--^ 

rtvis*mi?& c t ic«fc y «it^K-ftr 

£Lfe£££<fc>X S«ei«D*fc *ffoh ^ - * - * W ? S 
£00 5 1] S?ft, ffl$«6 08fflfc33#**y«¥ 

unites*, 

[0 0 5 2] Scfe, Mi7dEHeNii:£(t««?jR? 

[00533 tit. n$v&8<Dmnasn&m?3&- 

2 WIM*? 1 1 ft r ck'i;y, ?ft® 



[0 0 5 4] *fe N M^9©^K£#3*?3S? 

nft«ira$ ft f*Mffl*^c>^EB0t^ rti * t 

U C tlS 2 flCD*^*M[s]l£l*CDts3f£»4 lft C 

[0 0 5 5] *fe, m$m o<oa«ic^««?«? 

wk* fcf-i,fl>^rftfr«9M*y s c 4 ie j: y 
t^sitsis^&Lftcttc^y, sn£»tt*ar— 

[0 0 5 6] $ft, is*® 1 1 flsas^tcjsw- 
nt©ftr»<i t -s?» * * 3 kbh t ft c t $z£ y , 

[0 0 5 7] £fe, HS»ni 2<D^I3tC^«tt?*? 

t £«?tft 1 1 ic <fc y, x^s/^-» 

[0 0 5 8] *ft, 3fl>««(£jStf 

#4 « ft L ft 3Jt*4f*«iHM!j*W>^f 

-$-U^/U©SMtc3SW*x*iU^-»»»*ftt4«Hp 

[0 0 5 9] ift, if«14®fiicM5f?ff 
SuiBEs)^*!:, SIiiBg|ih#4. cn5*SJ#f 
#^«lo©»iF^d;y«tft<r«!:^J:y N !a!tS# 

[0060] tft, a^iii smmizmmi-m^ 

—36<OElS*» ft-tTijlB»±Sft fi'aS±£cffiS t 

ft^itc^ y, T*iu#~&m$iz&iB&ffltiis:m&j: 

[006 1] $ft, 16«iiWil?W 
M!aSM&5^%, 77> 
Tils'? ~~tl>7.tilZ&&mn$>^Ttlft i Hi LftC tit 
* y v x*;^-fS»$ ft < 
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[0 0 6 23 ttc mmi rmmizzsii&w^m^ 
t\ $tz\m$±mc® : f'*®&t% e t tu: mm* 

£0 0 6 3] *fe x is^jsi samncmzw*m* 

it, Mm®mm\ wmM$tcUtmm3-e~-u<z>^t 
m**mT% z t tz*. y msm t ft mm 

%mmt%£ £ lc «fc y s S5!B!HH£*t4S^ UcfelT? 

[0 0 6 5] $fc, ««3W2 0ffl^iCBtt**^» ; ?- 
& 8yfS|H!Sf5%, IMffitft^miim^TSif??- 
WiLfcHIi LfcCtU^y, «3=*F4>/JvKHfc 

[0 0 6 63 if$H2 1 (DUSJlc&ttsm**? 

[0 0 6 71 *fc, n^92 lomnicmmmim 

$ <£ 5 t ft z 1 1 c £ y , m***<J!>s&8?aE<3!>» 

[0068] tit. mmmizmmicmzmmim 

wmnwFm-%&&± $Tzimm±immmmm t 
ft c t tc<t y , n?m¥®Mmmmvmmitmmic% 

m$mi at*u 4tfts*i 7©^-rn^i 

&mzmWT%Z£'&'S]l&lz.t>:%, 
[0 0 70] $ft„ MK3i2 5ii!>ft«U:fi(t«*?ie? 

™^(DHih^©x*ii,^~-»iia * ft »l:^?»xf. 
it€f«l±f*^©S®«iy*t< U iuISMfc 

icwm. t ft fcr-^fiD^rtutp* nntf * £ 



[007 1 3 $ft, ««)»2 6 <0««tt*lt 
*«f»T * 3 t f c J: y , gRaft* 6*«05»±*ffl "3 "g 

»?fcr-&©^r*i#*jffi*hr $ c t y Kfa»6ft$ 

f*Bi£ ©Ift S'it* « c t K <£ 
Tn#fc*y«^»*&^ft5ct ^ai? 

[0 0 7 2] «ft, »Sia2 7ffl«^|fCiSt***?IPHF 
*SiK#it#lc«i^W Lft-®^;g^9S» L, tulBlllfc 

[0 0 7 3 J fft v 8Ri«2 8«DaWlCjSft*»?«? 

[0 0 7 4] *fc, a«*2 9ffl«flSt£fiW-4ftt?IKF 
«, M^ft»M<D^rti^ 1 m^Bx^3b\ <fe L < 1* 

m«$ftiim^»t^-rn£f> i afcsMwsc&fcj: 
y v «5iatiih#£D^tiOT*«ftt*#ji©^rti^* 

c tic «fc y, «a-?Nt««>»i&*fi5 c t RT^cft 

[0 0 7 51 »$#3 0<D3^U:£tt*«7*? 

i£i»«m4ifcm^*TOP'r c t y , »it^ 

»»*^ ^b*^*ftttS5£«SIC>illt^^fS«^ll 
[0 0 7 6] $ft, 1 fiD^fta^^m?^ 

^ 2 o^mw^m^EpjjHT * ftiiiwaiitft 
i6&«)wmcwa&fmt$z. tic* y, »ih*^&^ 



(9; 



HWF6-3 0 280 5 



si* ft»8ii¥«a)c*f h^K j: y «snr § c t tc £ 
y v asartffMKJMttwa t^fi a c t 

[0 0 7 75 gffc, m$m3 20*mtzl3li&WHK& 

z t k& y. SEis«g»fc-8soD»ifc#t®«i 
s^tfsj^am *«(,M^©3g7jfSi©m^*fci» 

«T»£D ^ Tfift r « £ £ u: J: y , RitofcffcD 
atmasaas* ftf±«it*$fc*#s c t ft < ^st 

«l£ftlrettf§£ fe fcHBS&Sfcffi* s <r t ic <t y , $j£ 
TttttOMftiB U*f53 £ £tf5j^i<:fto<. 
[0 0 7 8] tfc. 3<t>mtoZ33itZWH&? 

C t U: * y Kftikftgltf b U i£E^#5filgS>lf ifcftsz? 

ttlWWmKtLTWiBy^C tK* y. *»T«HBfl> 

L€fr 5 £ £ ^pJttlcft «, 
£0 0 7 9] *fe, M^3 40>ai|lU:£0-«tt7X7 

*wwr * £ t k * y , ~TOii±#.iisinf£i*<h fD« 
u M8»itfwcx*/i/#-t;-i*!a 

[0 0 8 0] gfft. 5©^K£tt$«?«? 
mmt « £ £ K * y , HBW>»Jfc# £: ISiHISi* t <DW 

t*«sfitcjs c Tsa£»w»i^»#«Hbr * £ t tc a 

y, «aa^»u:x*j^-e:-i**BI»U I£S3£#;«> 

* w? « £ t iz& *h ®.<om*& Lmio £ 
&&&&&& u Ltc&r>xmmmw0mm$mmm 

[0 0 8 2] £ft v IH&flU 7 ©»«{C»tt*!l?»f 

a** ft ttstflK*? e-A<3D'>ft < i t>~i5%mt § 



*\ *fc{*KiaEK«[«-fft , r*£<!:lcJ: yKEflgftS-isBE 
?5!C@l5#0;gS, EllSWcEMffllf 311*8* ft 

»b* #3 £ £ ic 4: y , ii^fs&CPtSf^if £» 

<z>§m%mm% £ t k a y , »ii!K(t®fH3i©s«*M 

®-r^£<fc#5I^C4'§. I 
[0 0 8 3] Sfc, ii««3 8©S08Ki3tfSS?» 

/1/Xtt<35«^ $ ft waflHS^ e-^ssst U K/ 

!HK5S«*«fi»r * £ t Sjgl^ft^ 
[0 0 8 4] 
Ml 

1 . £<D3M§^Jfe« 1 *®lCO^T«W 

?«. H 1 tca^T, 2 1 fiH3$£i1s 2 2 a ~ 2 2 d f* 

[0 0 8 5) «8l»*feW:*?-r*V 
ft K £©x * / f — is,tc £ »J 

«2 3lc^L¥?5lc> tftfr*»R2 3tcJ»t*aM*2 

CHHIi^2 1 it, mzmt&5lc$ffi®<KfoVms&$ti 

t?»* 0 rft, »«2 3ic«r«a«2 4*4»»o«tL 

Sfgfil)i:.»g2 3(Dmfft^1 0«-»0*7?<b*t\ 
[0 0 8 6] C£DEll5tt2 IffiSffitii, Bihfltt»* 

S *£S £ ft ttlMHsB KB * nT f * . mfe 
#2 1t»jt#2 2M(D*S!g«ljf:0. 0 1 7-/^™^ 
*1?«f*H)t-5iW, £01'?-i»lh*2 2{4 2 

ftSJ;3^iaiI-r^£i:^aStl\ LA»U Slli^fD 
#Jh#2 2i*WSS»2 4f?l«tft^rsiL^(i2aitift 
»«R«2 4i:*»ibtt:2 2tfl>«3®ffi»5{^T* 

Lt^%%i\ »jt^ 2 m±xm tmrnv 
«4 « * a tcm^ mt<o>mm < , siih* 
#±tf*3tifeS5 ic & if * w«-?©«*ism r » ** 

[0 0 8 7] C£7\ CCOS^KSoftlSBKRtfCCD^ 



£10} 
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iHfeir wafi *a or^ c ©was 

□ P7<(Hc»LTt^ *ftx SJS^D>^SM^i*x 

its, mm, mmm^<*>0)?&%,, &$&ig 

•Wc-3®0ffllB«tc, «S»Wb^iiiL flat 
sip], ss«***lte«Lx ^tc^s^sttix s 
&, 9tw$ttft? % z t ic £ y , / * u^;u 

£0 0 8 83 ttttSBStiA. Kft***LT 

RKr*S»t LTtt, 1 ^>mW®.®% 1 O0>#?{*1 

&£ffcT3) #*%xSftS, S^5ST«, 

&£#?x *LT*ft5*e^-rs^*s*t-«, & 

ft£ LT£tCffi^SftT#fc#s «5£B*? • #?WX 

StlT # T & y , C ft £ £ Jr < MS £ fet ?'^3«JB 
X^i: LT&l£ftTV* s S TM»fB*t:xi;«?* 
!8^-5C<tteJ;y, ISx ^ **05E£!S3te#LTO. 

#r**, $ & s t Ma)»ttic(4iW8*>^?>^e 

Jfe- -f U v>"7 i^^ffiffif W3c»§?iF i m 
i^HX^pJIli&ofe 



[009 1] Srftx STM&m^JS^^SS^St (A 
F M) *JB^Tti»^3»X{*T«4. C05«&tcJig»f 
ftttftttxttt;:*} LTft*©»E"f«M*^ § C t ic 

fc#*et3 s *fc, JS3J«0i> U~+f^ ~>>">P hP> 

tO 0 9 2] a^SBcasW-SfaHEfci: LT 

* ft -i t y\zW& L feaK*fi<*A €> ft*. Ml 

m mitmn,mm® t l r 

7-r y>ww*#*i.\ cftt*i»iK»ft^ft*fts it 

«{cKKdmi«3^M^ LT 9 0®<7>f$tf S^isT' 
tit. <t»iCS*«t£tfy^V»ft£<!«ttT«Ktt 
***4:*hft*i&tc»J|ti£lHl«[r* t sn*. 
JO 0 9 31 jJ?K«5S-W>iIi«f*& LTtM^^©^ 

5 «4bK 4 L T «gx«C>iHE* 7 5 - U 

m&offlmwt*. mt&mit-&m&$>%, c 

60- C 7 05*x g 8 a B WIOTi£W«Lfc 
6©»T{c*e3S3-ft^aife@3€-i^Sltcf^ tx 

ommtt 4 s: 4 -pgaer *. c 

E0 0 9 4] t LTttx !sJ$»aS!IliDft 

iB4)BiKtett%x*ib4 !: -*&tcWUT»»&S&** < x 

feftt^aftx*/u*-tpts«t 1 '7»?atj i «^gB®a 

KU £:ft««%«?tcSf LT«t,*f «t*©*t^«« 
* Bfiltc, |yie©ffi^T^*ft«5)?KS)£*ffi^Tffi 
Ktfta' J;t% x^ik^-»Sxi«-?-ffiS(Di$® • §t 

«©Sfj»fix sKttd^^BB^^ i=assjK*«isrr ft 
^<x ;stx k«x )m(tx .^;SMx xmm 

t0 0 9 S3 $ft:C^?^iS^Tfix ^t\Wi"ftft 

t^a+ s y x * / f*- $ ft tt it $ 

#ft§^^^T^a3©^«^3%?«iti^i*x 
S&[C<fc S mT«T $ ft »IBKT * ft f*»«ft«T» 
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JO 0 9 63 »?KaK£K ftttBWB? 

* c t tc j: y . £fct>ffl^«a^«*tci?d 

^»«*fc*mK¥lC fcfisffi rT 86T** t !*]3£#&»T 

*ft46cD«*MfciftT i l 1 <g*n«r«fe^ e 

[0 0 9 73 ^Oftmc^TSgSTa, B21C*<D& 
H^t, BUtC^T, 2 5f»S##. 3 6!ifflfc 
2 7 (2 8) t4Es3liW2 5 (»±§f*2 6) 2> 
fia*H*t*fe«M)5H 1 «fi» 2 9 (3 0) (*Esffis8 

*2 5 m±m2&) izit&mLitmtm<DW& 
itmmmt mwtm $ft msto&mam 2 
s& y , 2 e tmc* y s&edrtisii 

filS 3 0 (flgtjkfMRI&H) frSfc*, 
[0 0 9 8] CCT, H«K (a; ~ (c) «Es3l£#;S: 
tfl»Jh#«)x*;^--aWtta id) - (f) MM 

(a) ~ £c) T" (A) li@«|gS«x* 

ii^s-spdt (B) m±&®tm<»3:*H'*?-mL-e 

ifcf*«a&H#^frfc $ttiENffi£ i * o t Wafttt 

iwi*ii-f~«siij:66^ (a) . mm 
®# 2 5 iznt&mi t * t ®js wi 1 % y , c aaas** 

S (EH « t * tc«4 T «tt?MM>x 

tcj:y^# 2 1 tiSrtSf*, £6(EllS:-5a 

»(Dft%mffimm2 9ic$mT*b+ m2 cb) 

^-r^dtCftS^lM (HOMO) K*^fefH!8fc#* 
lffl2 9«1tT««£1ilUli8 (LUMO) BS'fn 
«» C 0>ft & !3&KSi 1 36: oft S!Sf*«ffi 2 9 <fc flfcfc 

tt«ytf»Jfc|*2 2"\t»T»iclMBt*, x*j|*f- 
M^iSC ^fcS&tettSKfl^ 1 COL U MOft#aL 

;l>4S—g8&, HOMO tfc'l^ii L U M OfC?i 
*±fefS*l*. S:ft> *9MW^»&Kttat5£**lLU 

^LT3fiJg-r*tt«tC«£D«?SS# (fig* If, « 



f0 0 9 91 $ft, aWB?t£HSI*r*3tt*Aii/X7#A 
*V, #7?$£\ WFfi&/W*fc*tT *Atb7jWli 

mm^^co^m. v * wwss t 
ray, y sivawt^tlz ctiz&v, x 

[oi oo] fH»E«tfi!)«*)yttx*ju*-K-A 

^ffltv Ctifcx^jt/^-li'-Alc^yifS 

colon mmwn. *tc, c©sitf)*Si2si 

T^*5"> AH»7?»* * oa 7 -T ^ c € 7 1 x/Hfc U 
ft flNISs 3 2 a ~ 3 2 d {jH ikWt tt % V a □ 7 -f 

3 3 fi^* 5"?jU's©Kfi^ t i: §* K y 5>*>®%f$o 

W», 3 4 2 2 «£%««^»fr«l 

3 sj*»±#2 2, mtmrns tmmm 

6«d«J-T^*. SISi*3 1 URffi?*SiStt& LT 
@£&tC[H3l£T-?*)tf\ Hlh^3 2(*±T4* - e«Stt1Sf 

1 ®? -> 0 LxM^ <T)l5fa fc !r! ^ T MM 5" tl T ^ *, 

t»jfc*3 2<0«?X^* HWAHWift*. 
frS|B!|g*3 1 ««LftX*^*-i*|#±#;3 2« 

*» fiisits it*7xxjWt*nrtv§ft ;i 56isg^Y' 

«S <W7i i**tifi^»lfcf*; 3 2 t life 

S*nft^T'{i^JJb^3 2 c 

3BCUfc> EPK*3 1 

# 3 2<9?ftSdirce 0 . 2 V iX±ffi< . ^®fta6mfs 

#3 1 «oiKc«*5»jh{*3 immm^m^mtp 

ft, C©«?IMBM^Lftx*/^-|?»i^«lciIi 

1 <07ixiu®t»t,jg^Hifc#3 2 c mm, 

Lft, 

[0 10 2] CCTf*, M*«S3<hLT7xXjWb 
^aD7Y;l'c#fli^ft^S'Stft3b\ iw^nay 
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fgl ."ft t fc*\ H3»»S3 i L T«fi Lfctg 

7x*7-f ?vww*. zxT-j&mm, 77 a 

* <fc ^ lc Lfc«U**^ t fe#* SI 5 tc 

p- ^ s x mju vffWfc K u vssm / f y ± y 
*«j*giufc^ meicmt&oic g»£{*3i4>*# 

mtf £ ^ fc> »ifc#£«&<&BWai5»SB 4 0 tt J: y 

-M>£Ttm-T&&£>m£%l\ tfc. Is!©*©!] 
SS#»H 4 ttfc^T 2 O© t y 5?>«UI©3BBR»^t*i 
A,fSffi«T»'A «ft9 0«©flS^Oft £©& 

SMf^sftT-i ure:y^>sMi*«^fe3tf» mom 

[0 1 0 53 8S850S3. 
jjVT SIS 4 2«sT§ s £©«g 4 2 fcfc, tfttfb 



*^t,<o#»*u\ mz, m%4 2iz*$m<m¥% 
umi n~$n onm) £t$o<fc 
5 tz±m*mm urxh^< ? •« 4 3 ufc t . m 

y, cfl)»?*»sHafia(» 
«?i^5>^27-^d->*i7 ha (ism 
y mm t fc, c 5 1 % z t iz * y x h 5 < 7«s 4 3 <o 

■5^© 1 «tX h-5Y7mffi4 4©d*©1 «K«£E* 

Ct^ft, S9 (b) iC[S19 (a) £D3^®~^ 
I^j£*LTS? 5 8tlti*3 21*7. 7«ffi4 4 
©*tfXf-7<7lS4 3 tcifc^r* Uig<-?-Ofci67 
h 5 --f 7«8i 4 4 i <0*W?»»%jg C Lft , 7 h 5 *f 
7IS4 4(«»«5if HCl^lOO-tS* 

[0 1 0 6] «±<0«i <«8!WE 
at t $ r 7 * 7 7 7> ? 3 y VS; t"®»>? 

©*«Hwe«**3*eii±tcarFu m^m^&u 
m^mTft^mj-m^ft^mmiz <t y at* u « 

^WflJtBS^ffl tc <fc y ^iJ-MT-'sY-rti miz^tilHz 

M.&£'jizLz t h&i\ zd}t$t.izmi&m^m, * 

[0 10 7] n»j4. 3«ce:<c««i©*?*?*iB« 
l rffi ^ §75>i£€ n i o ico^vrnm r s , * 

^tw?i sm^?©fefei«i#^4-3©ms4 5 

a ~4 5 d ^fgftfc, EH 4 5 a , 4 5c ©SSlf 4 5 
b, 4Sd©«l£9H«1'S«E*aV hn~ii^1"«Ct 

13©<£ 5 4 5 a ©«fe* 4 5 c 
tcStLIVEPftflU 45b, 4 5 dttStLTtt«fe*EP 

33t>r«wbm^»©os, eat© 1 m?«?K«E 
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%mmt $ £ o IZX b 3 4 7114 3 Stf 4 4©i§^-i* 
4 tciW t - 5 ~+ S V mm Ltc. 3 2 fife 

tcmc 600~1 0 00 n m(Ojftft<Q%4E 1 nfMHIJL 
JO 1 0 83 *£*Ox*jU#~#f|ih#;3 2 c fc#» 

L»it*3 2 cmm^mmttik, l^lx b5*y 
na 4 3 , 4 4 tc «*; o T«ff^EP»#nri.v§oi?x h 

71114 3tf)«]±*f>X h -5^7*84 4^ML75 

»»tfiac y3E5**t, ^^x^asft&x h^-r xm 

#ifcflt3 2 c ttfft©»jfc8;3 2a, 32 b, 3 2 d<0« 
J: o i-CMit Lit, *Q>m9ffl%i£&y&m 
% "1" , K.®KSg& "0" tU »Jt#3 2a^3 2 

d<o«as*i«ic**in*^ "ooi o" ?e 

««4 5 a~4 5 d*\£P33Pf *«E*»J»L^»ft« 
"10 10" ofe, rafeis 0 0 0 

<b 1$t>Po fc. CtiS «Mi©JW***^*?<!MfeT 

w h «X*ffl£« C fc T * £ C £ fffefro 

fc, *SU6ft"W* 2 0 x 4 T-8 0 £y h 

ansa 4 * ~* T-sfe y , 1 y 

6. 2 5X1 OlZffltl^^JgKSSffiSriCfcttT^Ct 

are* u coKit^fcBfc-fc&fcwe**. 
foiio] sms. mcWstfrmmmtLTis?? 

— /UfifcHtcfc* £©x*;U=£- fcr-Z»*«6» LT5I 

to 1 1 1 1 ^»«6. *iE«6cw»#a»*at*Bi 1 



ft* 3 fi0#lt# 4 8 a - 4 8 c %«tr*?*? 4 7% 

jiwt. *n¥n©»ib#4 8tt33i:tHi:i 20 
***r. £ n*±Ttcx h 3 < 7m« 43, 4 4?M 

A,ff„ Xh^-f7»l4 4teii^5i«a%ffli^f^ c 
©t§£§SHbXX£lfc M$«iiSfc!l«tc£5itf» 
^trmEt 831)0 L ft, ~%.\,zWi~7<}\/$~5 1%iit 
fc 6 0 0-1 000nm<0J«e€St»Lfeo lift 7 <<l\f* 
-5 1 {*6SfCH!l51-§c:t^-e$, ffl3*£fflSj#€¥J» 
-3 Lfc 4 □ 7 < ^^—^©iSj^cDSi^ 

c<D5t, ff »«>»it**»sr s c i j^T? t * tt seep 

iifcifcffc 4 8 a ®!p) 1 1 -ife t T y #itf* 4 8 a « 

ft, tCD^jrt* "000 " - "1 1 1" «D3ey h7?» 
3. 

[0 1 1 2] »|7, *lCflSflD«#a*36ateWT 
fcf-ifc$«l»? 3 1 v MkJtlt: 4 8 <D 2 

[0 113] *»8. ^iCfffg©»S±SL^CO^ 

t*i«jffir*. t&fcs, s»ffli4<3!>i»#i^«K, m 

y S«s***»ifcf*ti:!fil < J: 5 ^S-!p3 *#fco ElB#[;:x 

h xms 4 3 tc, x h xma 4 4 test 1 - 5 v 

frmt^UofttZttX h5< 7H« 4 4 -*»itft 3 
2~HI!is'&3 1 -*X (-7^7114 3 t^3gfi«3gnfc<, 

otffift 3 ©SE&»fi t mm^Ammt % z t ic j: 
y &ftufcft 3 2 twwi^K^air c t 

ft, 

[0 1 1 4] S i 2tc^f*0)KpsgA:W5att(S5Mfl6*3i 
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ssf Lit t mmm^n < zt&t>&%» £ 
-?r, «#»&£ftftmiiff "ioi o" r*of^t 

fW*A^ aKfcLTt^l^lctfc^TX h^<7« 
4 4 -H» Jfcflt 3 2 -^S» 3WX!-5-f 7WI 4 3 

[oils] m&mv, *tcfs©fis»ffiLfiatco^r 

RUT*. Xh5-f7WI4 3, 4 4tr«aE%MD-rS 
£, ■*#3&#KSti:»,li:f*3 2*SSUfc»&fctiiMbtt 
3 2^6'l?^«^SCDttsi^St€:t^Tt« ; , *C 

r C t * C ?X h 5 -f 4 3 0>«E* « 

flDWtttcRr £ £ terns £»ifcf*o) hi -m?$mfrMz 

»±t*©»£tffl[Ht^*8^ffiTr Z<0 
[0 1 1 61 Ml 0. »ttc«M)R»ta L^SERlfil! 

aS*a£ic3^TiB«it §o gttffi 4 ~ 6 teasers* Lft 

fMtSofc. /8^«3&0*flW» 600-1 000nm? 

f>ftS£E&& Le§&c£^T&*ft£i±^fb£-&a ztft 

$ii*3 20)S3I*HO5L;tX h5-f 7114 4K««nr$ 

WFBMMtHrntf, »ifc#3 2©:j*?i : £P^«££# 

[oii7] »i i . utm>m^&Ltmc^ 

xmmt^, Hit* 3 2<t>«»fl«i5totl9l/rS*fl:Ufe 

^*mfrftmmtdt®®*Mmikzz tic*. 

Ie&S 1 «gt*/c:-feii:B@i^{*3 1 tE6 Q0~1 0 
0 0 nm<Wfc&8S*fU MM 1 fr5$§?*j%*«Sq 
Lft s »*ii*WtC«J84ii»ftLT^«:^»Jtft3 2t 



*V«)iS«*tf if < * * L v J- ;K> Mb L it , Lft 

L«#6**aiW*K«!838«MbLft»il:#3 2 tuns 

^{^HMMffii c s a ^timm^mm.'px^ 
tB-rc£#7*tft a 

[0 1 1 83 2. *Kf&£0^fflL»CO^ 

*^ct±»±f*3 2ff»sieua^cA:**'j)i"r* e $ 
fc, SSI* 3 1 iffls^jgrstaaaft/^Kbtsc 

y 3 1 ©Ki&&&»itf* 3 2izm<*o mm L 

ft* IS3S*lC»it{*3 2S®ier'Sfc46lCfii>ih#3 2fC 
6 5 0-1 50 0nm(?Mltt^ 8 C«)<t^, 
a^JCttll^ftLT^ftL^fiUfc^S 2ilSHEflt3 1 
t ©M<0fflSf^ffltf ^ § «fc d St % o ft t *£D* 

3 2 1 tftfi* tiSlft U ft. Ust? UffiSftffliW ^ 

ft. *fc, #ih*3 2ffS£<Dttj8frS8ft;L.T^*iW#8 
3ttL4frofc. *-3TEBS»3 1 fflRlSWttitttcftifc 
# 3 2 SCOfg^^ltSPT * C 4: K* y #»ltl* 3 2 <0 

[oi 19] ^ft, cnsTfc^trtfcfiigcosi^ 

««»f!M^«5l.^T@Hte*3 1 «^#t>A^ft|tt<0|S 
Mf^ci^T*?, f*to** Js!«e#3 1 «tgffl 

©tf-jUfci^x*.^^- ^-iA^flltT^ z. tick -2 
rise* 3 1 «*^l*IMc4*TI8W£*-l* 

i-sT, »ifc*3 2««Taten*xh^'f 

7m<S 4 3 1 X h 5 -f 7WSL 4 4 no[)tB^E$ ft 

h5-r 7KM4 4tf»it#3 2#SStf 
ll*6 v llii:»3 2K#it««?», **Wi»ifcf*3 2 
A^BH-a-StiS^ 3fe*l^4!I!^3 1 6^3H-SStl^ 

[0 1 2 0J ±IBS»j4-1 2T1i, 

ft* T?KaKT* ft wwmEa%JSfieT**at lt 
^«ffi^r t ft ti\ z tummmim&t % -h ® o 
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[0121] HSfefj 13, Bl 31*. *«^<5>-*ft8l 

co««^« mam i r-m t mmmf&m *. »tc ai> 

Tv 5 2liK«i;LT«>aE«>lW8JWIKT** B 5 31* 
c 7o»?, s 4 it c 7o$hhc Lfey y h ? -fe 7 

5 5 Si 7 7" £ 

10 1 2 2] SlCC<^?fl)flFW^K^T»»8ir 
[0 12 3] 3ifsffcLft»«5 2T > »*#©#|gfi»SI 

SM±t c±iao c 7oWWft*ffi«»»fr Lfc h tux ym 

5 trv*ft*«at«sfr Lfc * □ □ w»»j«* 1 » 

Tift. Cfl)»tE*aS5HaSTM»iHti:!e»Lft: 4 ft 
ficffliSBTU, 1 0~9 t o r r }c«»Rlig 

TP» *StCl?-77>igj££- 2 6 8T~6 0 OXf T?B 
»?* S T M^<2f3M«35f$tlft ex 

sOTWJ&fi A & £ 5 ic 1 1 $ r s t MMmc 

awf*3W! L.w»<o S T M»tC7 5 £'7m# 1 

#> C 70#ltWt ^ 6 2 * 7 / -~ £ Siftft i C ^ 

**7t, -i 9 5XKasEfiaf*rnwf, *f§iatcfefc 
y 5r?ffl»«fi*iec srfliiitswfr « c t «is l 

ft,, * 6 l£jfc£8S*f t l»W)«»«ilttf ^ 

Lft c t ic . j: y , 0ih«»ic» o itwfflmt?msm 

*msr S C t (c J: y , iaite#:i:ltit#fiT^x^/k^ 

{0 12 4] »j1 4. Cfl)SSEfi6flSl*ai ^HCatr* 
ate. ±18**811 3£D«y»?tc. T'Vh^-feVJSHf 1 

5*7fr9>2g£T£^£$»?£fc&«D7* hy^m 
mb-y (pstm) sy^^sus*®?-* 

«» Hlcfi^T, 5 6J4«Jlfe«f<*- K\ 5 8SiPST 
M 5 ? <Mt?u-?-£& 'J , 7~* K VWWfcfr S 
0. 3nm±£teKi£LTl , >*, #— K5 

6 !£?HKic «MBft«^#fc#SB# *^?** a Ms 

6 «f P S T M 5 7 K «fe U |*m#T?* *. % 

7a ~7 s 8 im? r-</%~m^mmmx sc * y u 



sD^ft^lS-r^Ct^T^?., PSTMS7ttSTM 

Xfllic K«i±i» yyy T&w&Lttmmvto 

[0 1 2 51 ^(cc:o««^»ft*j^o^TW 
T*. Hl5l*PSTM37k:j: yii*^tifcSi%(?>?S 

fi we*«. s 1 5 j: y « j^^jsmii 5 iooty# 

tetfo0&#58 ft o TL X *©fcfc N ftxhft'N 
c©aSEr©«c NMR©iR£l6**yW 

<NSIH[*ftfe« 
t0 1 2 61 ft*i±l2*»iTii, !sJ»0M!I!» 

[0 1 2 7] ^Stc±!BSMtc^UTI^ WJiV-f* 
-K<0Hi73*1 MWtLTfc>*#* tH*J*S!fc#fc*C 
tic* y* W*0!13l5^«§t^^l3t©^mt»? 

<ft*cifrsx*/^-i*»fflH)(i*«a»aEt£j:y« 

tO 1 2 81 *efC±IBHSS^T««iW^^ftU|13 
IS^^iLT, C7Qt»f*£ffiSAfc^ 

fc^?^filft € y 7 x X «ffc* v ^7 ? 7ft 

ttz:n6©JS{»»?fc*3Rai?, njR«?ft zmm t 

fc * a ft * ft 7 7 - U 7 tC 

■57^7^ -fv hU ^AftHtD^SST^S-f^y^ 
rt-SLft^fc^©#Sfi^7-5~U7?^i;s,\ Sftfft 
©3aBS»^S^^a^#SM^^JS-f # 7* 

•fe 7$#® L7£3WW$!7* igHkOISAtfff 6 tift ; $ fc 

&mm, ^/^PUKm 7}U*i>ii<<ywm 
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£0129] gcft. »lfc»5}?tU77e>*ftS 5 
« ffl ufc SKtt^/? 6 C03§»>x 

h, 7 -i- y ys8W*«« tsiissitjt^fts £' 

eX7 s /fe» X*7yy7Afe*«, 7 

XHW; 7 5 e vg§^&, * / > & * y tr p — j m 

ft, 

10 13 13 ftjjfifttl 5. CfiO*jtfflO«?«?» N ® 
{E7^£V*N*5 5*«IILfe*»«D?»*, 
[0 1 3 23 afcm^t&fttco^TBiSBt*, B1 7 

t%otc, #6 lE^S^jt Wcgfc* if « t 

mmmmm^mttn. (an; . */c^m»=£/t 

fsfrotz (118) „ 
£0 13 3] *»JS«ST?tt#lfc«t*2«tl.Tt^*!(A. 
a«f*ro/BHK^«!«fE4)B {9 03EflSPR) , 6ffi 

ft, ■£ etEf&toffliMPSf oymm® itenft, 

[0 13 4] ftftHftl 6. ±|35ISSffl1 3-1 5 ri,ts 

ttaaTwottaKBiESfi 1 a ft & ^ ^ 

9 (a) ~ (e) tC*SIMTfP^L.fcS?©ffifa# 



6 2 1*7 h * P-i*#? 3-2 3 569 

4), 6 3ttC7ofBtt#<8&?tlSL 6 4(477#f h 
7o~X*iHf 0>5^*M, 6 5 (i S T M»T?&£ e 

[o i 3 si ^^(DM^mj-^m^mc^Tmm 
iBsinfflT-fflt^ft© t m m^m&s t miis%j^ 

1tc CCDSBT't*. Kg£${8l o r rte#»wj 

ft?* 5. S T M» 6 5 ©©«Wf»i4SI» £x V-' 
it? fc<fc WfT-sTf*©"?, IS? 1 «>7-f XW?' 

&mm s 2 s t M«itc -i: 3 0 

£&E7jt5*{fcLfc (gjl 9 (a) } , STM8tt>6 5£tt 
*V?7t7 (W) §t£iit\ 3 V, 1 0~3 0r)#ffl 

^?^ife€!« <* fcfe f c ( ; 7 ASJS (-268. 

«t£3M«l«T^ft*«V3 - 2 3 5 9 6 4-t^lS 
h^P~/x»?fl5»U:*8ISST*»#0. 3 

* — =h^i. fcM.-sc.fc a ie 2 mm tft (s i 9 

(b) } . 

[01 3 63 mmmxnyfimt ltw, *^W?«s 

T MtE^^J^-y^m^H^as: «; 9 ft fe\ ^flXSfrtc 
ft, ?Jt~^fcl»li»l4«**4BXLT* U> 

<«WE)»?ftft* Lft y s ^^-7 vx-yji/ft *r© y v 

^SrttiW&^Tti <fct\, $ ft / > % ^©i?S*fS 

UTt»J:l\ ^?7 7'fh?lIi:U ^6f;:»»ra 
MTT' S TM*fflt^TW?«?«)^lE^t>^T - 3 Vffl 
WE^WKtCBJftrt'SZlfcKJi'OT, MO Lft«M» 

C <t f c £ y ~ C O O H O H 

ffiti-i oo-i oovtD»HT'iiasE»^' ! fcws » 

[0 13 7] ±K«R±KC70©7V h5*># 

ip#6 1 t75*^ b7n-MJ?6 2%S«Jg«^ 
#fEHHyl^M~WTLfc (ill 9 
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(c) ) s mk$#tcm (H1 9 (d) K StK±tC» 
Lft 4 X& S T M ic L 

fc. siMiwst^y, in 9 (e) 

y, 1119 (e) Kwtf<ta«:«3S*»t>iii?^«r 

[0 13 8] 7, ctoaaMS^ffi^fjs^tt* m 
2 0icmt&5 tt, ±ta*«j 1 e icss^ t^w i. fern 

?*¥l£*Eltffll1 4K*^T»^fc«We5f-r*~ K5 6 
fcPSTM57 &lB%7 P-7' 5 8 

»1 5££<!^<Z*fr?SI»1rf7 0fc. 82 1, B 
2 2 C<Z)*|M£Jll£Bl3t Lfct»®?«<&« COfcSie 

urn* st3«ai3*©»»!Wi<aoft^ *omt±< 

JO 1 3 93 3lS&#j1 8. ZKOHatSiOW?*?-^ ± 

^6 -attij * y at fctttzm, «y tu Lft 

[0 1 4 0J H2 3K£(AT, 7 1 h^P- 

*'j7tft^X 7 3 a, 7 3 b«i-*Vi?ft«-y-$iJ|ffi 
T%Tc®(D 2 o<0»/Jv*3SI+7 4a, 74b KSfSTS 

ioi4ii Mczmm^m^cDmwc^rwmt 
b 2 4 , 25 itmmm i s mi 1 7 £n ismit«f? 

'jveaa+7 3 a, 73 b®ffl*m<i>mm%:fr>ti&$tim 
&y , 1 

tisre^ litre® y , t&jk&u:** l r«sjf«<fe*tt 

moy^mmm im ft u * n^n^^watitois^s 
», if«££-~^s^i o-t/#««^«A« 

(OB C -3 ft, 1 ®#<DTOf KfflU L 

[0 1 423 mizmm^m^wmismz^Tmm 



t m 6 5 f£««> a @ mm s I n 
mmntz itmm t , «c 1 0 v . s 0 n a 

(S2 6 (a) ) n (5j«©^"ea«7 4a, 7 4b$ 
S 7 1 1? 6 5 0 n mStftft t C 5 1 d§ 3 Ofg©*: 

* U 7*-fe * u v»»*srF u 

S T Mffitt 6 5 T?(g#=F8t£m«« T« £ ft^SES: 
%<Dit&£LTimLtc (St 2 6 (b) 3 , 
tO 1 4 3] ±ffiS6«ffil?W:E«^4:LT^y7 r -fc9 : 

u >%®^tzis\ wmw&o-M&ikmv* r t, ct < . 
«Att#u/«57i-u>, *ytp-/k <nyf-*7 

$ft^mii©i«^-f t*ft C, «¥3-2 

5fe £"© e K*K?tj Ti3» in* i\ 

fi^t * AXS S ftt» T» » « tHi « 

[0 14 4) H»j1 9, «SfflfS^c«f 
SllSgfll 7®«ii*^OfR?«:*»6P«lffl«>««7 

5 *mt Ltcm&m-o* mi? mm Lttmnrntnm 
mmtomw&wt ±-%mTm$>mm&, a 2 3 

P UT** S S 2 8 Til ^> fc*8<t>«jfc#-r 

«am 73a, 73b tmwmvmm&mT&mmv 

i2r&3i.cSS-r § c i 7 *«. S5Kc<o»?*y« y * 

AC 3 V(D/U7XmE^»tftti, »)!6**r*- 
K* 1 0 0 n s CM>L'X?sg^ 1 Eiff oft, ^jv^iSf 
(WtfR*l**'>reil+7 3 b(5*M)!/X^tcMJStftS 
**3*U 3 a ttO o ft, ^ic 

t. a— «/ vuxifssm^n -o ft, ast«M«ttft 6nr s 

t%O0$J^*j ft, C nfiESSgft^Hii: 

m&~cTy \-^K>mti^Bik&mm%m^Tmfc it 
fey. *e>fcm^OTsfc*y*«5 2^brom?#i%6 5i 

£ y fja. f %te^g] 2 s K^y * -5 sc^fcWe^^ 

ft, iX±©££frS!iWi>l?*li3U mtxA^tfHflgi: 
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£0 14 5] #5fc, K«tl>±ft^fflic*^*it* 

c 3 Kemmm^T-im* ynvnzm^itt 

C % »* 4 § C t # ~<?t fe 9 ^©ft tts 

O^T»IS*«fc»fcBS 1 6 lew tftfNasft%«*»fft 
tLT*Il{tUWhil,tt\ [212 9 (a) - (f) 

mn^ mm (a) ) , mmm^m^mm^m 

H6 3, 6 4£{*K?S (I9B (b) ) , *tc«?*Ut 

*^fcttSttiJ(M£8»*fc»**#fc (US <c) ) , 

STMSW6 5ft£*fflUTMfae'r*Uf*P M 
(d) ) , V®?att?®1ffiJkUto±1#rM 

1 ©89flK*> a*M©STMatt6 5frS*¥*Mf£J: 

y$t.iLf»£ (Pun (f) ) . **vpn<t>#?'\© 

£&«6<0*ra^o*?&S**<&£ LT100W 
[0 1 47] 

[0 14 8] !i$«2©«$3ic£n8; liiiejsjiim 

[0 1 4 9] j»*qi3<o^ic<fc*itf, @uiBSS£ftcDS 



[0 15 0] i«^4cD»«(c^nff sassftK, m 
i»$ftiffi»?e-i*0L^tifi^wt« tic 

to 1 5 2] ffl^6C5»!Bfc<fc*llf, tSEfMfcfMr* 

* < t t»-**§^^««@i^«^t * * a tctigg t 

to 1 5 31 «17©^lc£fttf. fyieng*^, 
&mB»*3tn?&&&#& 1 orotic* y«*Lft: 

[0 15 4) ffi$ff80>ft«icj:*i& HSlSS^tli 
[0 1 5 5] ^^9©H^tC<Sntf, MlSil^^s 

«it&a*«c^?ffl®i^rn*f> t u ens 2 w« 

[0 15 6] Ifsfcisi 0»H«ti:^ni| s MfBfUlif* 

©^rnfrsaawt « c t it j: y ®as«ti % snaea 

[0 15 7] 1 0»ej;.fiti\ Iffia^ih^* 

mis, s«fai!iif*0ia«iMfr&*sgMffi&»£ s mta» 

[0 1 5 8] 11*311 2©f»c£ft{£\ iOiaHxh* 
-S%SW^mi«fta5£«»i. K«l©»fb 
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<fc 5 1C« Lft<Dt\ x^/t^-igi&gfdi^ 
[0 15 9] «JK1 30f|SJgtC<fctl«; tSiBftUhf* 

*a t ft ijiiiftiiimfflffl ^ rtur* w ? * £ 

[0160] ii*isi 4caffinz&n& msmBtk 
stcx^u^^wsfti^T^is^flii < lit??- 

*T SHB«S±* ft f *W8±fcKltt t * <fc ^ f cttA t ft 

[o 1 6 2} mmm-i ewmicxtia. mtmmm 

£ S$£&<D^lf W 1 «7?**<J: 3 KflM LftS>T\ x 
[0 1 6 33 nsffl 7©Wfilcj;ftf& «S83»ih«S£ 

[0 1 6 43 SM I 805««iKJ:ntf, S*Lt*fcl4 
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